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TITLE 

CYCLIC DERIVATIVES AS MODULATORS OF CHEMOKIWE 
RECEPTOR ACTIVITY 

5 

FIELD OF THE IIJVENTION 
This invention relates generally to modulators 
of chemokine receptor activity, pharmaceutical 
coiripositions containing the same, and methods of using 

10 the same as agents for treatment and prevention of 

inflammatory diseases, allergic and autoimmune diseases, 
and in particular, asthma, rheumatoid arthritis, 
atherosclerosis, and multiple sclerosis. 

BACKGROUND OF THE INVENTION 

15 Chemokines are chemotactic cytokines, of molecular 

weight 6-15 kDa, that are released by a wide variety of 
cells to attract and activate, among other cell types, 
macrophages, T and B lymphocytes, eosinophils, basophils 
and neutrophils (reviewed in: Luster, i\7ew Sng. J". Ked. 

20 1998, 338, 436-445 and Rollins, Blood 1997, 90, 909-928) . 
There are two major classes of chemokines, CXC and CC, 
depending on whether the first two cysteines in the amino 
acid sequence are separated by a single amino acid (CXC) 
or are adjacent (CC) . The CXC chemokines, such as 

25 interleukin-8 (IL-8) , neutrophil -activating protein-2 

(NAP-2) and melanoma growth stimulatory activity protein 
(MGSA) are chemotactic primarily for neutrophils and T 
lyit^hocytes, whereas, the CC chemokines, such as RANTES, 
MlP-la, MIP-iP, the monocyte chemotactic proteins (MCP-1, 

30 MCP-2, MCP-3, MCP-4, and MCP-5) and the eotaxins (-1 and 
-2) are chemotactic for, among other cell types, 
macrophages r T lymphocytes, eosinophils, dendritic cells, 
and basophils. There also exist the chemokines 
lymphotactin-1/ lyrrtphotactin~2 (both C chemokines), and 
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fractalkine (a CXXXC chemokine) that do not fall into 
either of the major chemokine subfamilies. 

The chemokines bind to specific cell-surface 
receptors belonging to the family of G-protein- coupled 
5 seven- transmerhbrane-domain proteins (reviewed in: Horuk, 
Trends Phann- Sc±. 1994, 15, 159-165) which are termed 
■chemokine receptors." On binding their cognate ligands, 
chemokine receptors transduce an intracellular signal 
though the associated trimeric G protedLns, resulting in, 

10 among other responses, a rapid increase in intracellular 
calcixam concentration, changes in cell shape, increased 
expression of cellular adhesion molecules, degranulation, 
and promotion of cell migration. There are at least t^ 
hiaman chemokine receptors that bind or respond to CC 

15 chemokines with the following characteristic patterns: 
CCR~1 (or "CKR-1" or "CC-CKR-1") [MlP-la, MCP-3, MCP-4, 
RANTES] (Ben-Barruch, at al.. Ceil 1993, 72, 415-425, and 
Luster, New Eng. J. Med. 1998, 358, 436-445); CCR-2A and 
CCR-2B (or "CKR-2A"/"CKR-2B" or "CC-CKR-2A" / "CC-CKR-2B" ) 

20 [MCP-1, MCP-2, MCP-3, MCP-4, MCP-5] (Charo, etal., Proc. 
Natl. Acad. Sex. USA 1994, 91, 2752-2756, and Luster, New 
Eng. J. Med. 1998, 338, 436-445); CCR-3 (or "CKR-3" or 
"CC-CKR-3") [eotaxin-1, eotaxin-2, RANTES, MCP-3, MCP-4] 
(Combadiere, et al., J. Biol. Chem. 1995, 270, 16491- 

25 16494, and Luster, New Eng. J. Med. 1998, 338, 436-445); 
CCR-4 (or ''CKR-4" or "CC-CKR-4") [TARC, MlP-la, RANTES, 
MCP-1] (Power, et al., vj. Biol. Chem. 1995, 270, 19495- 
19500, and Luster, New Eng. J. Med. 1998, 338, 436-445); 
CCR-5 (or "0101-5" OR "CC-CKR-5") [MlP-la, RANTES, MIP-iP] 

30 (Sanson, et al.. Biochemistry 1996, 35, 3362-3367); CCR-6 
(or "CKR-e- or "CC-CKR-6") [LARC] (Baba, et al . , J. Biol. 
Chem. 1997, 272, 14893-14898); CCR-7 (or "CKR-7" or "CC- 
CKR-7") [ELC] (Yoshie et al . , J". Leukoc. Biol. 1997, 62, 
634-644); CCR-8 (or "CKR-8" or "CC-CKR-8") [1-309, TARC, 



2 



wo 02/060859 



PCT/USOl/50252 



MIP-lp] (Napolitano et al-, J. Immunol., 1996, 157, 2759- 
2763, and Bemardini, et al., Eur, J. immunol. 1998, 28, 
582-588); CCR-10 (or "CKR-10" or "CC-CKR-IO " ) [MCP~1, 
MCP-3] (Bonini, et al., Dm and Cell Biol. 1997,. 16, 
5 1249-1256); and CCR-11 [MCP-l, MCP-2, and MCP-4] 

(Schweickert, et al., J. Biol, Chem. 2000, 275, 90550). 

In addition to the mammalian chemokine receptors, 
mammalian cytomegaloviruses, herpesviruses and poxviruses 
have been shown to express, in infected cells, proteins 

10 with the binding properties of chemokine receptors 

{reviewed in: Wells and Schwartz, Curr, Opin. Biotech. 
1997, 8, 741-748). Human CO chemokines, such as RANTES 
and MCP-3, can cause rapid mobilization of calcium via 
these virally encoded, receptors. Receptor expression may 

15 be permissive for infection by allowing for the 

subversion of normal iinmune system surveillance aad 
response to infection. Additionally, human chemokine 
receptors, such as CXCR4, CCR2, CCR3, CCR5 and CCR8, can 
act as co-receptors for the infection of mammalian cells 

20 by microbes as with, for example, the human 
immunodeficiency viruses (HIV) . 

The chemokines and their cognate receptors have been 
implicated as being important mediators of inflammatory, 
infectious, and immunoregulatory disorders and diseases, 

25 including asthma and allergic diseases, as well as 

autoimmune pathologies such as rheumatoid arthritis and 
atherosclerosis (reviewed in: Bharat K. Trivedi, et al, 
Ann. Reports Med. Chem. 2000, 35, 191; John Saunders and 
Christine M. Tarby, JDrug Disc. Today 1999, 4, 80; Brett 

30 A. Premack and Thomas J. Schall, Nature Medicine 1996, 2, 
.1174). For example, the chemokine monocyte 
chemoattractant-1 (MCP-1) and its receptor CC Chemokine 
Receptor 2 (CCR-2) play a pivotal role in attracting 
leukocytes to sites of inflammation and in subsequently 
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activating these cells. When the chemokine MCP-1 binds 
to CCR-2, it induces a rapid increase in intracellular 
calcium concentration, increased expression of cellular 
adhesion molecules, cellular degranulation, and the 
5 promotion of leukocyte migration. Demonstration of the 
importance of the MCP-l/CCR-2 interaction has been 
provided by experiments with genetically modified mice. 
MCP-l -/- mice had normal numbers , of leukocytes and 
macrophages, but were unable to recruit monocytes into 

10 sites of inflammation after several different types of 

immune challenge (Bao Lu, et al., J. Exp. Med. 1998, 187, 
601) . Likewise, CCR-2 mice were unable to recruit 
monocytes or produce interferon-y when challenged with 
various exogenous agents; moreover, the leukocytes of 

15 CCR-2 null mice did not migrate in response to MCP-1 
(Landin Boring, et al., J. Clin. Invest. 1997, 100, 
2552), thereby demonstrating the specificity of the MCP- 
l/CCR-2 interaction. Two other groups have independently 
reported equivalent results with different strains of 

20 CCR~2 mice (William A. Kuziel, et al., Proc. Natl. 

Acad. Sci. USA 1997, 94, 12053, and Takao Kurihara, et 
al., J. Exp. Med. 1997, 186, 1757). The viability and 
generally normal health of the MCP-1 -/- and CCR-2 
animals is noteworthy, in that disruption of the MCP- 

25 l/CCR-2 interaction does not induce physiological crisis. 
TcJcen together, these data lead one to the conclusion 
that molecules that block the actions of MCP-1 would be , 
useful in treating a number of inflammatory and 
autoimmune disorders. This hypothesis has now been 

30 validated in a number of different animal disease models, 
as described below. 

Several studies have demonstrated the potential 
therapeutic value of antagonism of the MCP-1/CCR2 
interaction in treating rheumatoid arthritis. A DNA 



4 



wo 02/060859 



PCT/USOl/50252 



vaccine encoding MCP-1 was shown recently to ameliorate 
chronic polyadjuvant- induced arthritis in rats (Sawsan 
Youssef, etal., xJ. Clin. Invest. 2000, 106, 351). 
Likewise, inf laramatory disease syrrrptoms could be 
5 controlled via direct administration of antibodies for 
MCP-1 to rats with collagen- induced arthritis (Hiroomi 
Ogata, et al., J. Pathol. 1997, 182, 106), or 
streptococcal cell wall-induced arthritis (Ralph C. 
Schimmer, et al., J, Immunol. 1998, ISO, 1465). Perhaps 
10 most significantly, a peptide antagonist of MCP-1, MCP- 
1(9-76), was shown both to prevent disease onset and to 
reduce disease symptoms (depending on the time of 
administration) in the MRL-lpr mouse model of arthritis 
(Jiang-Hong Gong, et al., J. Exp. Med. 1997, 186, 131). 
15 Three key studies have demonstrated the potential 

therapeutic value of antagonism of the MCP-1 /CCR2 
interaction in treating atherosclerosis. For exaraple, 
when MCP-1 -/- mice are mated with LDL receptor-deficient 
mice, an 83% reduction in aortic lipid deposition was 
20 observed (Long Gu, et al., Mol . Cell 199B , 2, 275). 

Similarly, when MCP-1 was genetically ablated from mice 
which already overexpressed human apo lipoprotein B, the 
resulting mice were protected from atherosclerotic lesion 
formation relative to the MCP-1 +/+ apoB control mice 
25 (Jennifa Gosling, et al., J. Clin. Invest. 1999, 103, 
773) . Likewise, when CCR-2 -/- mice are crossed with 
apolipoprotein E mice, a significant decrease in the 
incidence of atherosclerotic lesions was observed (Landin 
Boring, et al, Nature 1998, 394, 894) . 
30 Other studies have demonstrated the potential 

therapeutic value of antagonism of the MCP-1 /CCR-2 
interaction in treating multiple sclerosis; all of these 
studies have been demonstrated in experimental autoiiranune 
encephalomyelitis (EAE), the standard animal model for 
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multiple scelerosls. Ac3minl strati on of antibodies for 
MCP-1 to animals with EAE significantly diitiinished 
disease relapse {K. J. Kennedy, et al., J". Neuroimiunol, 
1998, 92, 98) . Furthermore, two recent reports have now 
5 shown that CCR-2 mice are resistant to EAE (Brian T. 
Fife, et al., J. Exp. Med. 2000, 192, 899; Leonid 
Izikson, et al., J. Exp. Med. 2000, 192, 1075). 

Other studies have demonstrated the potential 
therapeutic value of antagonism of the .MCP-1/CCR2 
10 . interaction in treating asthma. Sequestration of MCP-1 
with a neutralizing antibody in ovalbumih-challenged mice 
resulted in marked decrease in bronchial 

hyperresponsiveness and inflammation (Jose-Angel Gonzalo, 
et al., J. Exp. Med. 1998, 188, 157). It proved possible 

15 to reduce allergic airway inflammation in Schistosoma 

xnansoni egg-challenged mice through the administration of 
antibodies for MCP-1 (Nicholas W. Lukacs, et al., J. 
Immunol. 1997, 158, 4398). Consistent with this, MCP-1 - 
/- mice displayed a reduced response to challenge with 

20 Scbistosoma mansoni egg (Bao Lu, et al., J". Exp. Med. 
1998, 187, 501). 

Other studies have demonstrated the potential 
therapeutic value of antagonism of the MCP-1 /CCR2 
interaction in treating kidney disease. Administration 

25 of antibodies for MCP-1 in a marine model of 

glomerulamephritis resulted in a marked decrease in 
glomerular crescent formation and deposition of type I 
collagen (Clare M. Lloyd, et al., J. Exp. Med. 1997, 185, 
1371) . In addition, MCP-1 -/- mice with induced 

30 nephrotoxic serum nephritis showed significantly less 

tubular damage than their MCP-1 +/+ coxinteirparts (Gregory 
H. Tesch, et al., J. Clin. Invest. 1999, 103, 73). 

One study has demonstrated the potential therapeutic 
value of antagonism of the MCP-1 /CCR2 interaction in 



6 



wo 02/060859 PCTAJSO 1/50252 

treating systemic lupus erythematosus. Crossing of MCP-1 
mice with MRL-FAS^P^ inice — the latter of which have 
a fatal autoimmune disease that is analogous to human 
systemic lupus erythematosus — results mice that have 
5 less disease and longer suarvival than the wildtype MRL- 
ras^^^ mice (Gregory H. Tesch, et al., J. Exp. Med. 1999, 
190, 1813) . 

One study has demonstrated the potential therapeutic 
value of antagonism of the MCP-1 /CCR2 interaction in 
10 treating colitis. CCR-2 -/-mice were protected from the 
effects of dextran sodium sulfate- induced colitis (Pietro 
G. Andres, et al., J". Jminunol. 2000, 164, 6303). 

One study has demonstrated the potential therapeutic 
value of antagonism of the MCP-1 /CCR2 interaction in 
15 treating alveolitis. When rats with IgA immime complex 
lung injury were treated intravenously with antibodies 
raised against rat MCP-1 (JE) , the symptoms of alveolitis 
were partially aleviated (Michael L. Jones, et ai-, or. 
Jjnraunol. 1992, 149, 2147). 
20 Other studies have provided evidence that MCP-1 is 

overexpressed in various disease states not mentioned 
above. These reports provide strong correlative evidence 
that MCP-1 antagonists could be useful therapeutics for 
such diseases- Two reports described the overexpression 
25 of MCP-1 in the intestinal epithelial cells and bowel 

mucosa of patients with inflammatory bowel disease (H. C. 
Reinecker, etal.. Gas troenteroiogy 1995, 108, 40, and . 
Michael C. Grimm, et al., J. Leukoc. Biol. 1996, 59, 
804) . Two reports describe the overexpression of MCP-1 
30 rats with induced brain trauma (J. S. King, et al., J. 

Neuroiimunol . 1994, 56, 127, and Joan W. Berman, et al., 
J. Immunol. 1996, 156, 3017). Another study has 
demonstrated the overexpression of MCP-1 in rodent 
cardiac allografts, suggesting a role for MCP-1 in the 
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pathogenesis of transplant, arteriosclerosis (Mary E. 
Russell, et al. Proc. Natl. Acad. Sci- USA 1993, 90, 
6086) . The. overexpression of MCP-1 has been noted in the 
lung endothelial cells of patients with idiopathic 
5 pulmonary fibrosis (Harry N. Antoniades, et al., Proc. 
Natl. Acad. Sci. USA 1992, 89, 5371). Similarly, the 
overexpression of MCP-1 has been noted in the skin from 
patients with psoriasis (M. Deleurari, et al-, J. 
Dermatol. Sci. 199S, 13, 228, and R. Gillitzer, et al-, 

10 J. Invest. Dermatol. 1993, 101, 127). Finally, a recent 
report has shown that MCP-1 is overexpressed in the 
brains and cerebrospinal fluid of patients with HIV-1- 
associated dementia (Alfredo Garzino-Demo, WO 99/46991) . 
It should also be noted that CCR-2 has been 

15 implicated as a co-receptor for some strains of HIV (B. 
J. Doranz, et al.. Cell 1996, 85, 1149). It has also 
been determined that the use of CCR-2 as an HIV co- 
receptor can be correlated with disease progression (Ruth 
I. Connor, et al., J". Sxp. Med. 1997, 185, 621). This 

20 finding is consistent with the recent finding that the 
presence of a CCR-2 mutant, CCR2-64I, is positively 
correlated with delayed onset of HIV in the human 
population (Michael W. Smith, et al., Science 1997, 277, 
959) . Although MCP-1 has not been implicated in these 

25 processes, it may be that MCP-1 antagonists that act via 
binding to CCR-2 may have beneficial therapeutic effects 
in delaying the disease progression to AIDS in HIV- 
infected patients . 

Recently, a number of groups have described the 

30 development of small molecule antagonists of MCP-1 

(reviewed in: Bharat K. Trivedi, et al, Ann. Reports Med. 
Chem. 2000, 35, 191) . Workers at Teijen and Coiribichem 
reported the use of cyclic amines (A) as MCP-1 (Tatsuki 
Shiota, et al., WO 99/25686; Tatsuki Shiota, et al., WO 
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00/69815) and MlP-la (COaristine Tarby and Wilna Moree, WO 
00/69820) antagonists. These coinpounds are distinguished 
from those of the present invention (I) by the 
requirement for the central cyclic amine grouping. 




5 H H . 

A number of other groups have also described the 
development of small molecule antagonists of the MCP- 
l/CCR-2 interaction. To date, indolopiperidines (Ian T. 
Forbes, et al., Bioorg. Med. Chem. Lett. 2000, 10, 1803), 
10 spiropiperidines (Tara Mirzadegan, et al., iJ. Biol, Chezn. 
2000, 275, 25562) , quaternary amines (Masanori Baba, et 
al., Proc. Natl. Acad. Sci. 1999, 96, 5698), 2- 
substituted indoles (Alan Faull and Jason Kettle, WO 
00/46196; Andrew John Barker, et al., WO 99/07351; Andrew 
15 John Barker, et al., WO 99/07678), pyrazolone derivatives 
(Janak Khimchand Padia, et al., US patent 6,011,052, 
2000) , 2-substituted benzimidazoles (David Thomas Connor, 
' et al.', WO 98/06703), N, iyr-dialkylhomopiperazines- (T. . 
Shiota, et al., WO 97/44329), bicyclic pyrroles (Andrew 
20 J. Barker, et al., WO 99/40913 and Andrew J. Barker, et 
al., WO 99/40914), and 5-aryl pentadienamides (K. G. 
Carson, et al., Cambridge Health Tech Institute Chemokine 
Symposium, McLean, VA, USA, 1999) have all been reported 
as MCP-1 antagonists. The foregoing reference compounds 
25 are readily distinguished structurally from the present 
invention by virtue of sxibstantial differences in the 
terminal functionality, the attachment functionality, or 
the core functionality- The prior art does not disclose 
nor suggest the unique combination of structural 
30 fragments that embody in the novel compounds described 

herein. Furthermore, the prior art does not disclose or . 
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suggest that the compounds of the present invention would 
be antagonists of MCP-1. 

It should be noted that CCR-2 is also the receptor 
for the chemokines MCP-2, MCP-3, MCP-4, and MCP-5 
5 (Luster, New Eng. J. Med. 1998, 338, 436-445). Since it 
is presumed that the new coitgDounds of fonmila (I) 
described herein antagonize MCP-1 by binding to the CCR-2 
receptor, it may be that these compounds of formula (I) 
are also effective antagonists of the actions of MCP-2, 
10 MCP-3, MCP-4, and MCP-5 that are mediated by CCR-2, 

Accordingly, when reference is made herein to ^antagonism 
of MCP-l," it is to be assumed that this is eccuivalent to 
"^antagonism of chemokine stimulation of CCR-2,* 

15 SUMMARY OF THE UsTVENTION 

Accordingly, the present invention provides novel 
antagonists or partial agonists /antagonists of MCP-1 
receptor activity, or phannaceutically acceptable salts 
or prodrugs thereof - 

20 The present invention provides pharmaceutical 

compositions comprising a pharmaceutical ly acceptable 
carrier and a therapeutically effective amount of at 
least one of the compounds of the present invention or a 
pharmaceutical ly acceptable salt or prodrug form thereof. 

25 The present invention provides a method for treating 

rheumatoid arthritis, multiple, sclerosis, and 
atherosclerosis, comprising administering to a host in 
need of such treatment a therapeutically effective amount 
of at least one of the compounds of .the present invention 

30 or a pharmaceutically acceptable salt or prodrug form 
thereof . 

The present invention provides a method for treating 
inflammatory diseases, comprising administering to a host 
in need of such treatment a therapeutically effective 
35 amount of at least one of the compoiinds of the present 
. invention or a pharmaceutically acceptable salt or 
prodrug form thereof. 

10 
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20 



The present invention provides novel cyclic 
derivatives, for use in therapy. 

The present invention provides the use of novel 
cyclic derivatives for the manufacture of a medicament 
for the treatment of inflammatory diseases. 

These and other features of the invention, which 
virill become apparent during the following detailed 
description, have been achieved by the inventors' 
discovery that compounds of formula (I) : 



la 




(I) 



or stereoisomers or pharmaceutical ly acceptable salts 
15 thereof, wherein Z, m, 'n, s, R^, R^^^ Rlb^ rIO^ 
RlOa^ r12^ r13 are defined below, are effective 

modulators of chemokine activity. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[1] Thus, in a first embodiment, the present invention 
provides novel compoxmds of formula (I) : 



1a 




a 



R 

^ V " ^{CR'"R'"VN.2.R= 

25 (I) 

or a stereoisomer or a pharmaceutically acceptable salt 
thereof, wherein: 

ring B is a cycloalkyl group of 3 to 8 carbon atoms 
30 wherein the cycloalkyl group is saturated or 

partially unsaturated; or a heterocycle of- 3 to 7 
. atoms wherein the heterocycle is saturated or 
partially unsaturated, the heterocycle containing a 
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heteroa torn selected from -O-/ -S(=0)-, 
-S(=0)2-# and -N(R^)-, the heterocycle optionally 
containing a -C{0)-; ring B being substituted with 

0-2 R5; 

5 

Z is selected from a bond, -C(0)-, -C(0)NH-/ -C(S)NH-, 
and -SO2NH-; 

Ri^ and Rlt> are independently selected from H, Ci^4 alkyl, 
10 cycloalkyl, CF3, or alternatively, Rla and R^-b 

are taken together to from =0; 

r1 is selected from a Ce-io aryl group STibstituted with 
0-5 R^ and a 5-10 membered heteroaryl system 
15 containing 1-4 heteroatoms selected from N, 0, and. 

S, substituted with 0-3 R^;. 

r2 is selected from a C6-.10 aryl group substituted with 

0- 5 r7 and a 5 --10 membered heteroaryl system 

20 containing 1-4 heteroatoms selected from N, 0, and 

S, substituted with 0-3 R*^; 

r4 is selected from H, Ci_6 alkyl, C3-8 alkenyl, C3.B 

alkynyl, (CRR)qOH, (CRR)tSH/' (CRR)tOR^d^ (CHR)tSR4d, 
25 (CRR)tNR^^R^*r (CKR)gC (0)0H, (CRR)rC (0)R4b, 

(CRR)rC(0)NR*aR4a^ (CRR) tOC {0)NR*aR4a^ 

(CRR) tNR^ac (O) OK^^, (CRR) tNR^^C (O) R^b, (CRR) (O) OR^^^ 
(CRR)tOC(0)R4h, (CRR)rS(0)pR41^, (CRR) rS {0} 2NR4^R4a, 
(CRR)a:NR4as{0)2R^^, Ci-6 haloalkyl, a (CRR) ^-03-10 
30 carbocyclic residue substituted with 0-3 R^^, and a 

(CHR)r-4-10 membered heterocyclic system containing 

1- 4 heteroatoms selected from N, O, and S, 
substituted with 0-2 R^®; . 
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R^a, at each occurrence, is independently selected from 
methyl substituted with 0-1 R^^, C2-6 alkyl 
substituted with 0-3 R^©, C3-8 alkenyl substituted 
with 0-3 R^^, C3_8 alkynyl substituted with 0-3 R^^^ 
5 a (CH2)r-C3-l0 carbocyclic residue substituted with 

0-4. R^®, and a (CHR)r-4-10 meiribered heterocyclic 
system containing 1-4 heteroatoms selected from N, 
O, and S, substituted with 0-2 R^®; 

10 R*^, at each occurrence, is selected from H, Ci^^ alkyl 
siibstituted with 0-3 R^©, C3-8 alkenyl substituted 
with 0-3 r4®, C3-8 alkynyl substituted with 0-3 R^®, 
a (CH2)r~C3^6 carbocyclic residue substituted with 
0-2 R^^, and a .(CHR)r-4-10 meiribered heterocyclic 

15 system containing 1-4 heteroatoms selected from N, 

O, and S, siobstituted with 0-2 R^®; 

R^c is independently selected from -C(0)r4^, -C{0)0R^^, 
-C{0)NR4fR4f , and (CH2) rPlienyl ; 

20 

R^^f at each occurrence, is selected from methyl, CF3, 
alkyl substituted with 0-3 R^©, 03^3 alkenyl 
substituted with 0-3 R^®, C3-8 alkynyl substituted 
with 0-3 R*®, and a C3-10 carbocyclic residue 
25 substituted with 0-3 R^®; 

R^®, at each occurrence, is selected from Ci-g alkyl, C2-8 
alkenyl, Ca-a alkynyl, (CH2)rC3-6 cycloalkyl, Cl, F, 
Br, I, CN, NO2, {CF2)rCF3, {CH2)rOCi-5 alkyl, OH, SH, 
30 (CH2)rSCi-5 alkyl, (CH2)rNR"R«, -C(0)R*i, -C(0)OR^i, 

-C(0)NR4hR4h^ -0C(0)NR4i^R^^^, -ISIR^liC (ONR^liR^h, 
-NR4lK:(0)0R4:i, and (CH2)rPhenyl; 

R^f, at each occurrence, is selected from H, Ci-g alkyl, 
35 C3-6 cycloalkyl, and phenyl; 
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R^^, at each occurrence, is independently selected from H, 
Ci-e alkyl, C3-8 alkenyl, €3^3 alkynyl, and a 
(CH2)r-C3».io carbocyclic; 

5 • 

R*^, at each occurrence, is selected from H, Ci-g alkyl, 
C3-8 alkenyl, C3-8 alkynyl, and a (CH2)r-C3-6 
carbocyclic residue; 

10 R^3r at each occurrence, is selected from CF3, Ci-6 alkyl, 
C3-8 alkenyl, C3-8 alkynyl, and a C3-10 carbocyclic 
residue ; 

r5, at each occurrence, is independently selected from H, 
15 Ci-6 alkyl, C2-8 alkenyl, C2-8 alkynyl, (CRR)rOH, 

{CRR)rSH, (CRR)rOR5<3, (CRR)rSR^^, (CRR) rNR^aRSa^ 
(CRR) rC (0) OH, (CRR) rC (O) R^b, (CRR) (0)NR5aR5a^ 
( CRR) rNR^ac (O ) R^b , ( CRR ) ^OC { O ) NR^aRSa ^ 
(CRR) rNRSac (0) OR^d, (CRR) ^NR^^C (O) ISIR^aRSa^ 
20 (CRR)rHR5ac(0)H, (CRR)^C (O) OR^b, (CRR) rOC (O) R5t>, 

(CRR) rS {0)pR5h, (CRR) (0) 2NR5aR5a^ (CRR) r^^^S (0) 2R^^/ 
(CRR)rNR5^S(0)2 NR5aR5a^ Ci-6 haloalkyl, a (CRR)r-C3_io 
carbocyclic residue substituted with 0-3 R^^, and a 
(CRR)r-5-10 membered heterocyclic system containing 
25 1-4 heteroatoms selected from N, O, and S, 

substituted with 0-2 R^C; 

R^a^ at each occurrence, is independently selected from H, 
methyl substituted with 0-1 R^g^ ^2-6 alkyl 

30 substituted with 0-2 R5e, C3-8 alkenyl substituted 

with 0-2 R5e, C3-8 alkynyl substituted with 0-2 R^®, 
a (CH2)r-C3-io carbocyclic residue substituted with 
0-5 R5e, and a (CH2) r-5-10. meicibered heterocyclic 
system containing- 1-4 heteroatoms selected from N, 

35 O, and S, substituted with 0-3 R^©; 
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R^^/ at each occurrence, is selected from Ci-e alkyl 

substituted with 0-3 R^e, C3-8 alkenyl substituted 
with 0-2 R5e, C3-8 alkynyl substituted with 0-2 R^e, 
5 a (CH2)r-^C3^6 carbocyclic residue substituted with 

0-2 R^e, and a (CH2)r~5-6 mernbered heterocyclic 
system containing 1-4 heteroatoms selected from N, 

0, and S, substituted with 0-3 R^®; 

10 r5c., at each occurrence, is selected from Ci^e alkyl, C2-8 
alkenyl, C2-.8 alkynyl, {CH2)rC3-6 cycloalkyl, CI, Br, 

1, F, (CF2)rCF3. NO2, CN, (CH2) rNR^^RSf , {CH2)rOH, 
(CH2)rOCi-4 alkyl, (CH2)rSCi-4 alkyl, (CH2) rC (0)0H, 
(CH2)rC(0)R5b, (CH2>rC (0)NR5fR5£^ (CH2) xNR^^C (0)R5b, 

15 (CH2)rC{0)OCi.4 alkyl, (CH2)rOC(0)R5b, 

( CH2 ) rC ( =NR5f ) NRSf R5f ^ ( CH2 ) r S ( O ) pR^ t» , 
(CH2) rNHC (=NR5f )NR5fR5f , (CH2) rS (Q) 2NR5fR5f , 
(CH2) rNR^^S (O) 2R^^/ and ' (CH2 ) rPhenyl substituted with 
0-3 R5e; 

20 

R^^/ at each occurrence, is selected from methyl, CF3, 
C2-6 alkyl substituted with 0-2 R^e, 03^8 alkenyl 
substituted with 0-2 R^e, C3-.8 alkynyl substituted 
with 0-2 R5e, and a 03-10 carbocyclic residue 
25 siibstituted with 0-3 R^®; 

R^e, at each occurrence, is selected from C1.6 alkyl, C2-8 
alkenyl, C2-8 alkynyl, C3-6 cycloalkyl, CI, F, Br, I, 
CN, NO2, (CF2)rCF3, (CH2)rOCi^5 alkyl, OH, SH, 
30 {CH2)rSCi-5 alkyl, (CH2) rNR^^RSf , and (CH2)rPhenyl; 

R5f, at each occurrence, is selected from H, Ci-6 alkyl, 
and C3-6 cycloalkyl; 
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R5g is independently selected from -C(0)'r51>, -C(0)0R5d, 
-C(0)NR5fR5f, and (CH2)rPhenYl; 

R, at each occurrence, is selected from H, Ci-e alkyl 
5 substituted with R^e, C2-.8 alkenyl, C2-8 alkynyl, 

{CH2)rC3^6 cycloalkyl, arid {CH2)rPhenyl substituted 
with rS©; 

R^, at each occurrence, is selected from Ci-s alkyl, C2-8 
10 alkenyl, C2-8 alkynyl, . (CH2)rC3-6 cycloalkyl, Cl, Br, 

I, F, NO2, CN, (CR'R')rNR^^R^^i (CR'R')rOH, 
(CR'R' )rO{CR'R' )rR^^^ (CR'R')rSH, (CR'R' ) rC (0)H, 
(CR'R')rS{CR'R')rR^^. (CR' R' ) rSC (O) (CR' R' ) rR^b, 
(CR'R')rC{0)OH, (CR'R' )rC (O) (CR'R' ) rR^^/ 
15 ( CR ' R ' ) rNR^ ^R^^ / ( CR ' R ' ) rC ( 0 ) NR^aRSa ^ 

(CR'R')rNR^^C(O) (CR'R' ) rR^l>, (CR'R' ) rC (O) O (CR'R' ) rR^<^. 
(CR'R' )rOC(0) (CR'R')rR^^f 
(CR'R' )rOC(0)NR6a(CR'R' )rRSd, 
(CR'R' )rNR^^{0)2SIR€a(cR'R' )rRS<3, 

20 (CR'R' )rNR^^(S)WR^s(CR'R')rR^^/ 

(CR'R' )rNR^^C{0)0{CR'R' )rR^^/ (CR'R' ) rC (=NRS^)NR6aR6a^ 
(CR'R' )rNHC(=NR6f )NR6fR6f, (CR'R' ) rS {0)p (CR' R' ) rR^/ 
( CR ' R ' ) r S ( O ) 2NRSaR^a ^ { CR ' R ' ) ^NR^ ( O ) 2NR6®R^® , 
(CR'R')rNR^^S(0)2{CR'R')rR^^/ Ci-e haloalkyl, C2-8 

25 alkenyl substituted with 0-3 R', C2~8 alkynyl 

substituted with 0-3 R', and (CR'R' )rPhenyl 
siibstituted with 0-3 R^®; 

alternatively, two R^ on adjacent atoms on R^ may join to 
30 form a cyclic acetai; 

R^a^ at each occurrence, is selected from H, methyl 

substituted with 0-1 R^g, C2-6 alkyl substituted with 
0-2 R^®, C3-8 alkenyl substituted with 0-2 R^®,' C3_8 
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alkynyl sxibstituted with 0-2 R^®, a (CH2)r-C3-io 
carbocyclic residue stibstituted with 0-5 R^^, and a 
(CH2)r-"5-10 membered heterocyclic system containing 
1-4 heteroatoms selected from N, and S, 
5 STobstituted with 0-2 R^^; 

R^^, at each occurrence, is selected from H, Ci-g alkyl 
substituted with 0-2 R^e, C3_8 alkenyl substituted 
with 0-2 R^e, C3-8 alkynyl sxabstituted with 0-2 R^®, 
10 -a {CH2)rC3-6 carbocyclic residue s\abstitu ted with 0-3 

R^®, and a (CH2)r-5-6 meiribered heterocyclic system 
containing 1-4 heteroatoms selected from N, 0, and 
S, sxdDStituted with 0-2 R^®; 

15 R^^, at each occurrence, is selected from C3-8 alkenyl 
substituted with 0-2 R^®, C3.8 alkynyl substituted 
with 0-2 R^e, methyl, CF3, C2-6 alkyl substituted 
with 0-3 R^e, a {CH2)r"C3-io carbocyclic residue 
siibstituted with 0-3 R^®, and a (CH2)r-5-6 membered 

20 heterocyclic system containing 1-4 heteroatoms 

selected from N, O, and S, substituted with 0-3 R^©; 

R^®, at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
25 Br, I, CN, NO2, {CF2)rCF3, (CH2)rOCi«5 alkyl r OH, SH, 

(CH2)rSCi-5 alkyl, (CH2)rNR€^R". and {CH2)rPhenyl; 

R^f, at each occurrence, is selected from H, C1-5 alkyl, 
and C3~6 cycloalkyl, and phenyl; 

30 

R^sr is independently selected from -C(0)R^^, -C(0)OR^^, 
-C(0)NR6fR6f, and (CH2) rP^ienyl; 

r7, at each occiirrence, is selected from Ci_8 alkyl, C2-8 
35 alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, Br, 
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I, F, NO2, CN, (CR'R')rNR'^^R*^^. {CR'R')rOH, 
(CR'R' )rO{CR'R' )rR'^<i/ {CR'R' )rSH, (CR'R' )rC (0)H, 
(CR'R' )rS (CR'R' jrR'^d^ (CR'R' )rC{0)OH, 
(CR'R')rC(O) (CR'R')rR'^l>r (CR'R' ) rC (0)]SIR'7aR7a^ 
5 (CR'R' )rNR7fC(0) (CR'R' ) rR'^^^. (CR'R' ) rC (0) O (CR'R' ) rR'^^l. 

(CR'R')rOC(O) (CR'R' jrR*^^/ 

(CR'R' )rOC(0)NR7a(CR'R' )rR'^a/ 
(CR'R' )rNR7aC(0)NR'7a(CR'R' )rR'^a^ 

(CR' R' ) rNR^fc (0)0 (CR'R' ) rR"^^. (CR'R' ) rC (=NR7f ) NR7aR7a^ 
10 (CR'R')rNHC(=NR7f)NR7fR7f^ (CR' R' ) rS (O) p (CR' R' ) rR*^^. 

(CR'R' )rS(0)2NR'7aR7a^ (CR' R' ) rWR^as (O) 2NR7aR7a^ 

(CR' R')rNR7fS (0)2 (CR'R' )rR'7^/ Ci-6 haloalkyl/ C2^8 
alkenyl substituted with 0-3 R' , C2-8 alkynyl 
STibstituted with 0-3 R', and (CR'R' )rPhenyl 
15 substituted with 0-3 bP^-, 

alternatively, two r7 on adjacent atoms on R^ may join to 
form a cyclic acetal; 

20 R*^^, at each occurrence/ is independently selected from 
methyl sxobstituted with 0-1 R'^er, C2^6 alkyl 
substituted with 0-2 R^^, Cs^s alkenyl substituted 
with 0-2 R'7®, C3-.8 alkynyl substituted with 0-2 R^^, 
a (CH2)r"C3-io carbocyclic residue substituted with 

25 0-5 R'7®, and a (CH2)r-5-10 menibered heterocyclic 

system containing 1-4 heteroatoms selected from N, 
0, and sulDstituted with 0-2 B^^; 

R7b^ at each occurrence, is selected from Ci-e alkyl 
30 substituted with 0-2 R'^®., C3-8 alkenyl substituted 

with 0-2 b7^, C3-8 alkynyl substituted with 0-2 R^e, 
a (CH2)rC3-6 carbocyclic residue substituted with 0-3 
R7e, and a (CH2)r-5-6 menibered heterocyclic system 
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containing 1-4 heteroatoms selected from 0, and 
S, siabstituted with 0-2 R^®; 

R^^, at each occurrence, is selected from Cs-g alkenyl \ 
5 substituted with 0-2 R^^, C3-8 alkynyl substituted 

with 0-2 R7e, methyl, CF3, C2-6 allcyl substituted 
with 0-3 R7e, a (CH2)r~C3-.io carbocyclic re'sidue 
substituted with 0-3 R^^r and a {CH2)r-5-5 meiribered 
heterocyclic system containing 1-4 heteroatoms 
10 selected from N, O, and S, substituted with 0-3 R^©; 

r'^®, at each occurrence, is selected from Ci_6 alkyl, C2-8 
alkenyl, C2-8 alkynyl, {CH2)rC3-.6 cycloalkyl, CI, F, 
. Br, I, CN, NO2/ (CF2)rCF3, (CH2)rOCi«5 alkyl, OH, SH, 
15 (CH2)rSCi.5 alkyl, (CH2)rNR7fR7f , and (CH2) rPhenyl; 

r7£, at each occurrence, is selected from H, C1-5 alkyl, 
and C3_6 cycloalkyl, arid phenyl; 

20 R^ff is independently selected from -C(0)R7b, -c(0)0R'7d, 
-C(0)NR7fR7f, and (CH2)rPhenyl; 

R', at each occurrence, is selected from H, Ci-g alkyl 
substituted with R^^, C2-8 alkenyl, C2-8 alkynyl, 
25 (CH2)rC3-6 cycloalkyl, and ( CH2 ) rPl^eny 1 substituted 

with rS©; 

rS is selected from H, Ci^4 alkyl, and 03.4 cycloalkyl; 

30* R^ is selected from H, C^^^ alkyl, €3.4 cycloalkyl, and 
(CH2)-Rl; 

Rio and R^^^ are independently selected from H, and Ci« 
4alkyl substituted with 0-1 RlOb^ 

35 
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alternatively, R^O and R^^a can join to form a 03,5 
cycloalkyl ; 

rIO^, at each occurrence, is independently selected from 
5 -OH, -SH, -NRlOcRlOc^ -C (O)IQRIOcrIOc^ and -NHC{0)RiPC; 

RlOc is selected from H, Ci_4 alkyl and C3.6 cycloalkyl; 

Rll is selected from H, Ci_4 alkyl,' (CHR}qOH, (CHR)qSH, 
10 (CHR)qORll<3^ (CHR) gS (0) pR^^d, (CHR) rC (O) Rlli>, 

(CHR)rNRllaRlla^ (CHR) rC (O)NRllaRlla^ 

(CHR) rC (O) NRllaORll«a, (CHR) gNRUac (O) rH^, 
(CHR) gNRllaC (O) OR^l^, (CHR) qOC (O) NR^laRlla^ 
{CHR)rC(0)ORll^, a {CHR)r-C3-6 carbocyclic residue 
15 substituted with 0-5 R^^^, and a (CHR)r-5-10 membered 

heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 rH©; 

R^la, at each occurrence, is independently selected from 
20 H, C1.4 alkyl, C3-4 alkenyl, C3.4 alkynyl, (CH2.)rC3-6 

cycloalkyl, a (CH2)r-C3-6 carbocyclic residue 
SLibstituted with 0-5 R^^^, and a (CH2)r-5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 rH®; 

25 

R^i^, at each occurrence, is independently selected from 
Ci-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, a {CH2)r-C3-6 
carbocyclic residue substituted with 0-2 R^^®, and a 
{CH2)r-5-6 membered heterocyclic system containing 
30 1-4 heteroatoms selected from N, O, and S, 

substituted with 0-3 R^l®; 
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R^^*^, at each occurrence, is independently selected from 
methyl/ -CP3, C2-4 alkyl, C^^s alkenyl, C3_6 
alkynyl, a Cs^g carbocyclic residue substituted with 
0-3 R^l®/ and a (CH2)r"5--6 membered heterocyclic 
5 system containing 1-4 heteroatoms selected from N, 

0, and S, substituted with 0-3 R^^®; 

Rlle^ at each occurrence, is selected from Ci-g alkyl, C2-8 
alkenyl, C2-8 alkynyl, C3-6 cycloalkyl, Cl, F, Br, I, 
10 CN, NO2, (CF2)rCF3, (CH2)rOCi^5 alkyl> OH, -0-Ci_6 

alkyl, SH, (CH2)rSCi-5 alkyl, (CH2)rNR^^^R^^^/ and 
(CH2)rPhenyl; 

Ril^, at each occurrence, is selected from H, Ci-e alkyl, 
15 and C3-6 cycloalkyl ; 

r12 is selected from H, C1.4 alkyl, (CHR)gOH, (CHR)qSH, 
(CHR) gOR3:2d, (CHR) gS (0) pR3-2d^ (CHR) rC (0) R^^b^ 
(CHR)3J!TO"aRl2a^ (CHR) {0)NRl2aRl2a^ 

20 (CHR) rC (0)3SrRl2aoRl2d^ (chR) ^12ac (q) Rl2b^ 

(CHR) qNR^2ac (O) OR3-2d, (CHR) qOC (O) NRl2aRl2a^ 
(CHR)rC(0)0R^2d^ a (CHR)r-C3-6 carbocyclic residue 
substituted with 0-5 R^2e^ and a (CHR)r-5-10 mCTibered 
heterocyclic system containing 1-4 heteroatoms 

25 selected from N, O, and. S, siibstituted with 0-3 Rl2e. 

R^2a^ at each occurrence, is independently selected from 
H, Ci-4 alkyl, C3-4 alkenyl, C3_4 alkynyl, (CH2)rC3-6 
cycloalkyl, a (CH2)r'"C3-5 carbocyclic residue 
30 substituted with 0-5 Rl2e^ smd a (CH2)r-5-6 membered 

heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 Rl2e. 
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Rl2b^ at each occurrence, is independently selected from 
Ci-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, a (CH2)r-C3-6 
carbocyclic residue substituted with 0-2 R^^e^ and a 
5 {CH2)r-5-6 membered heterocyclic system containing 

1-4 heteroatoms selected from W, O, and S, 
substituted with 0-3 R^^e. 



Rl2d^ at each occurrence, is independently selected from 
10 H, methyl, -CF3, C2-4 alkyl, C^^s alkenyl, C^^s 

alkynyl, a C3-6 carbocyclic residue substituted with 
0-3 R^2e^ an(i ^ (CH2)r"5-6 membered heterocyclic 
system containing 1-4 heteroatoms selected from N, 
0, and S, substituted with 0-3 R^^e. 

15 

Rl2e^ at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, C2-6 cycloalkyl, CI, F, Br, I, 
CN, NO2, (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, -O-Ci^^ 
alkyl, SH, (CH2)rSCi-5 alkyl/ (CH2) rNRl^fRi2f ^ a^d 
20 (CH2)rPhenyl; 

Rl2f, at each occurrence, is selected from H, Ci-g alkyl, 
and C3-6 cycloalkyl; 

25 r13, at each occurrence, is independently selected from 
methyl, C2_4 alkyl substituted with 0-1 R^^^; 

R^3b is selected from -OH, -SH, -NR13cr13c^ (o)]sir13cr13c; 
and -NHC(0)r13c. 

30 

r13c is selected from H, C1.4 alkyl and C^^^ cycloalkyl; 
n is selected from 1 and 2; 
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m is selected from 0 and 1; 

p, at each occurrence, is independently selected from 0, 
5 1, and 2; . 

g, at each occurrence/ is independently selected from 1, 

2, 3, and 4; 

10 r, at each occurrence, is independently selected from 0, 
1, 2, 3r and 4; 

s, at each occurrence, is independently selected from 0 
and 1; and 

15 

.t, at each occurrence, is independently selected from 2, 

3, and 4. 

[2] Thus, in a another embodiment, the present invention 
20 provides novel compounds of formula (I) : 



(I) 

or a stereoisomer or a pharmaceutically acceptable salt 
25 thereof, wherein: 

ring B is a cycloalkyl group of 3 to 8 carbon atoms 
, wherein the cycloalJcyl group is saturated or 
partially unsaturated; or a heterocycle of 3 to 7 
30 atoms wherein the heterocycle is saturated or 

partially unsaturated, the heterocycle containing a 
heteroatom selected from -0-, -S(=0)~, 
-S(=0)2-/ and -N(R^)-, the heterocycle optionally 
containing a -C(0)-; ring B being substituted with 
35 0-2 r5; ' 
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Z is selected from a bond, -C(0)-, -C(0)NH-^ -C(S)NH-, - 
SO2-/ and -SO2NH-; 

and are independently selected from H, alkyl, 
5 Ci_4 cycloalkyl, CF3, or alternatively, R^^ and R^ 

are taken together to from =0; 

R^ is selected from a Cg-io aryl group substituted with 0- 
5 R^ and a 5-10 meiribered heteroctryl system 
10 containing 1-4 heteroatoms selected from N, 0, and 

S, substituted with 0-3 R^; 

r2 is selected from a Cg-io aryl group substituted with 0- 
5 R*^ and a 5-10 meiribered heteroaryl system 
15 containing 1-4 heteroatoms selected from N, O, and 

substituted with 0-3 R"^; 

r4 is selected from H, Cx-g alkyl, C2-B alkenyl, C3-B 

alkynyl, {CRR)qOH, (CRR)tSH, (CRR)tOR^^, (CHR)tSR^<^, 
20 (CRR) t3^4aR4a^ (CRR) gC (O) OH, (CRR) rC (O) R41>, 

(CKR)rC(0)NR4aR4a^ (CRR) tOC (O) NR4aR4a^ 

(CRR) tNR^ac (0) OR^^, (CRR) t^R^^C (0) R^b, (CRR) rC (O) OR^^^^ 
( CRR ) tOC ( 0 ) R^^; ( CRR) rS ( 0 ) pR^^ , ( CRR) rS { 0 ) 2NR4aR4a^ 
(CRR)rNR^^S(0)2R^*^, Ci-s haloalkyl, a (CRR)r-C3.io ' 
25 carbocyclic residue substituted with 0-3 R^®, and a 

(CHR)r-4-10 membered heterocyclic system containing 
1-4 heteroatoms selected from N, 0, and S, 
s\ibstituted with 0-2 R^®; 

30 R**, at each occurrence, is independently selected from H, 
methyl s\abstituted with 0-1 R^°, C2-6 alkyl 
substituted with 0-3 R^®, C3-8 alkenyl substituted 
with 0-3 R^®, C3^8 alkynyl substituted with 0-3 R^e, 
and a (CH2)r"C3-io carbocyclic residue substituted 

35 with 0-4. R^s; 
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R^'^, at each occurrence, is selected from Ci^s alkyl 
substituted with 0-3 R^^, 03^3 alkenyl substituted- 
with 0-3 R^^, C3.8 alkynyl substituted with 0-3 R^e, " 
5 and a (CH2)r--C3«s carbocyclic residue substituted 

with 0-2 R4e; 

R^c is independently selected from -C{0)R4i^, -C(0)OR^^, 
-C(0)lSIR«R4f, and (CH2)rPtienyl; 

at each occurrence, is selected from methyl, CF3, 
Cx-s alkyl substituted with 0-3 R^®, Cs^g alkenyl 
s\ibstituted with 0-3 R^^, C3-8 alkynyl substituted 
with 0-3 R^®, and a C3-10 carbocyclic residue 
substituted with 0-3 R^e;: 

R^®/ at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl', C2^8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
Br, I, CN, NO2, (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, SH, 

20 (CH2)rSCi-5 alkyl, (CH2 ) rNR^^R^^/ -C(0)R4i, -C(0)0R4j, 

-C(0)NR41ir41i^ ^OC(0)KfR4hR4h^ -NR^ (0)NR4hR4h^ 
-NR^k:(0)0R^3, and (CH2) rP^enyl; 

at each occurrence, is selected from H, Ci-e alkyl, 
C3-5 cycloalkyl, and phenyl; 

r41i, at each occurrence, is independently selected from H, 
alkyl, C3-8 alkenyl, C3-8 alkynyl, and a 
(CH2)r"C3-io carbocyclic; 

30 

R4i, at each occurrence, is selected from H, Ci-e alkyl, 
C3-8 alkenyl, C3-8 alkynyl, and a (CH2)r"C3_6 
carbocyclic residue; 
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R^3, at each occurrence, is selected from CF3, C^Jg alkyl, 
C3-B alkenyl, C3-8 alkynyl, and a C^-io carbocyclic 
residue ; 

5 R^, at each occurrence, is independently selected from H, 
Ci«.6 alkyl, C2-8 alkenyl,. C2-8 alkynyl, (CRR)rOH, 
(CRR) rSH, (CRR) rOR^^, (CRR) rSR^^, (CRR) rNR^aRSa^ 
(CRR) rC (O) OH, (CRR) rC (O) R^b, (CRR) rC (O) NR^aRSa^ 
(CRR) rNRSac (0)R5b, (CRR)rOC (0)NR5aR5a^ 

10 (CRR) rNRSac (0) 0R5d, (CRR)rNR5ac (ONR^aRSa^ 

(CRR)rNR5aC(0)H, (CRR) rC (O) OR^b, (CRR) rOC (0) R^b, 
(CRR) rS (0) pR5b, (CRR) rS (0) 2NR5aR5a^ (CRR) j-NR^as (O) 2R5b, 
(CRR)rNR5as(0)2 mP^R^^, Ci«6 haloalkyl, a (CRR)r-C3.io 
carbocyclic residue substituted with 0-3 R^^, and a 

15 (CRR)r-5-10 meiribered heterocyclic system containdLng 

1-4 heteroatoms selected from N, O, and S, 
sxibstituted with 0-2 r5c; 

R^a^ at each occurrence, is independently selected from H, 
20 methyl substituted with 0-1 R^g, C2-6 alkyl 

substituted with 0-2 R^e, C3-8 alkenyl substituted 
with 0-2 R5e, C3-8 alkynyl substituted with 0-2 R^®, 
a (CH2) r""C3_io carbocyclic residue st±>stituted with 
0-5 r5®, and a (CH2)r"5-10 meitibered heterocyclic 
25 system containing 1-4 heteroatoms selected from N, 

0, and S, substituted with 0-3 R^®; 

R^b^ at each occurrence, is selected from Ci_6 alkyl 

substituted with 0-3 R^®, C3-8 alkenyl substituted 
30 with 0-2 R^e, 03-3 alkynyl STibstituted with 0-2 R^e^ 

a (CH2)r-C3-6 carbocyclic residue substituted with 
0-2 R5e, and a (CH2)r-5-6 membered heterocyclic 
system containing 1-4 heteroatoms selected from N,- 
O, and S, substituted with 0-3 R^®; 

35 
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r5c^ at each occurrence, is selected from Ci^g alkyl,. C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, Br, 
I. {CF2)rCF3, NO2, CN, (CH2 ) rNR^fR^f , (CH2)rOH, 

(CH2)rOCi-4 alkyl, (CH2)rSCi-4 alkyl, {CH2) rC (0) OH, 
5 (CH2) rC (O) R5b, (CH2 ) rC (0)NR5fR5f , (CH2) rNR^^C (O) R^b, 

(CH2)rC(0)OCi-.4 alkyl, {CH2)rOC(0)R5l5, 
(CH2)rC(=NR5f)NR5fR5f, (CH2) rS (0)pR5b/ 
(CH2)rNHC(=NR5f)NR5fR5f^ {CH2)rS (0) 2NR5fR5f , 
{CH2)rI^5fs{o)2R5b, and (CHi)rPhenyl substituted with 
10 0-3 R5e; 

R^^, at each occurrence', is selected from methyl, CF3, 
C2-6 alkyl substituted with 0-2 R^®, C3-8 alkenyl 
substituted with 0-2 R^e^ c^^g alkynyl siibstituted 
15 with 0-2 R^e, and a C3-10 carbocyclic residue 

substituted with 0-3 R^®; 

R^®, at each occurrence, is selected from Ci^s alkyl, C2-8 
alkenyl, C2-8 alkynyl, C3-6 cycloalkyl, Cl, F, Br, I, 
20 CN, NO2, (CF2)rCF3, (CH2)rOCi.5 alkyl, OH, SH, 

(CH2)rSCi_5 alkyl, (CH2) rNR^fRSf ^ and (CH2)rPiienyl; 

R5f, at each occurrence, is selected from H, Ci-g alkyl, 
and C3-6 cycloalkyl; 

25 

R^g is independently selected from -C(0)R5b, _c(0)0R5d, 
-C(0)NR5fR5f, and (CH2)rPbenyl; 

R, at each occurrence, is selected from H, C1-5 alkyl 
30. substituted with R5e, C2-8 alkenyl, C2-8 alkynyl, 

(CH2)rC3-6 cycloalkyl, and (CH2)rPhenyl substituted 
with rSs; 

R^, at each occurrence, is selected from Ci-s alkyl, C2-8 
35 alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, Br, 
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I, F, N02/ CN, (CR'R' )jcWR6aR6a^ (CR'R')rOH, 
(CR'R' )rO (CR'R' )rR^^. (CR'R' )rSH, (CR' ) rC (0) H, 
(CR'R' )rS(CR'R' )rR^*^/ (CR' R' ) rC (0) OH, 
(CR'R')rC{0) (CR'R')rR^^/ (CR'R' ) rNR^^R^^/ 
5 (CR'R' )rC{0)NR6aR^a, (CR'R' ) rNR^^C (O) (CR'R')rR^/ 

(CR'R' )rC(0)0(CR'R' )rR^^/ (CR'R' ) rOC (O) (CR'R' )rR^^/ 
(CR'R' )rOC(0)NR6a(CR'R' )^R6d^ 

(CR'R' )rNR^^C(0)NR6a (CR'R' )j.R6d^ 

. (CR'R' )rNR^^{S)NR6a(CR'R' )rR^^/ 

10 (CR'R' )rNR^^C (0)0 (CR'R' )rR^l5, (CR'R' ) rC (=NR^f ) NR^^R^^, 

(CR'R' ) rNHC(=lSIR6^)lSIR6fR6f, (CR'R' ) rS (O) p (CR'R' ) rR^^f 
(CR'R' ) rS(0) 2NRS^RS^, (CR' R' ) rNR^^S (0) aNR^^R^^. 
(CR'R' )rNR^^S (0)2 (CR'R' )rR^^. Ci_6 haloalkyl, C2-8 
alkenyl substituted with 0-3 R', C2-8 alkynyl 

15 substituted with 0-3 R' , and (CR'R' )rPhenyl 

substituted with 0-3 R^e,- 

altematively, two R^ on adjacent atoms on R^ may join to 
form a cyclic acetal; 

20 

R^^, at each occurrence, is selected from H, methyl 

substituted with 0-1 R^9, C2-6 alkyl substituted with 

0- 2 R^^, C3-8 alkenyl substituted with 0-2 R^^, C2-S 
alkynyl sxibstituted with 0-2 R^®, a (CH2)r-C3-io 

25 carbocyclic residue substituted with 0-5 R^®, and a 

(CH2)r""5-10 membered heterocyclic system containing 

1- 4 heteroatoms selected from N, O, and S, 
substituted with 0-2 R^©; 

30 R^^, at each occurrence, is selected from H, Cx-s alkyl 
substituted with 0-2 R^®, C3.8 alkenyl substituted 
with 0-2 R^e, C3-8 alkynyl stibstituted with 0-2 R^®, 
a (CH2)rC3-6 carbocyclic residue substituted with 0-3 
R^®, and a (CH2)r""5-5 membered heterocyclic system 
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containing 1-4 heterbatoms selected from O, and 
S, substituted with 0-2 R^®; 

R^^, at each occurrence^ is selected from C3-8 alkenyl 
5 substituted with 0-2 R^®, C3-B alkynyl substituted 

with 0-2 R^e^ methyl, CF3, C2--6 alkyl substituted 
with 0-3 R^®, a (CH2)r~C3-10 carbocyclic residue 
substituted with 0-3 R^^, and a (CH2)r"5-6 merabered 
heterocyclic system containing 1-4 heteroatoms 
10 selected from N, O, and S, substituted with 0-3 R^®; 

R^®, at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, F, 
Br, I, CN, NO2, {CF2)rCF3/ (CH2)rOCi_5 alkyl, OH, SH, 
15 (CH2)rSCi-5 alkyl, (CH2) rNR^^R^^/ and (CH2)rPlienyl; 

R^f, at each occurrence, is selected from H, C1-5 alkyl, 
and C3-6 cycloalkyl, and phenyl; 

20 R^S is independently selected from -C(0)R^^, -C(0)OrS<^, 
-C(0)NR^fR«f, and (CH2)rPhenyl; 

R^, at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, Br, 

25 I, F, NO2/ CN, {CR'RMrNR'^^R'^^, (CR'R')rOH, 

(CR'R' )rO(CR'R')rR'^<i/ (CR'R')rSH, (CR'R' ) (0) H, 
(CR'R' )rS (CR'R' ) r^'^^, (CR'R' )rC (0) OH, 
(CR'R')rC(O) {CR'RMrR"^^. (CR'R' )rC {0)NR7aR7a^ 
(CR'R')iNR7fc(0) (CR'R')rR'71>, (CR'R' ) rC (O) O (CR'R' ) rR*^^. 

30 (CR'R')rOC(O) (CR'R' ) rR"^^. 

(CR' R' ) (O)mP^ (CR' R' ) rR'^a^ 
{CR'R' )rNR'^^(0)]SrR7a(CR'R' )rR'7a^ 

<CR'R')rNR'^^C(0)0(CR'R')rR'7^, (CR'Il' ) rC (=NR7f )NR7aR7a^ 
(CR'R')rNHC(=NR7f>NR7fR7f, (CR' R' ) rS (6)p (CR'R' )rR'^b^ 
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{ CR ' R ' ) r S ( 0 ) 2NR7aR7a ^ ( CR ' R ' ) pNR^as ( O ) 2NBP^^'^^ / 
(CR'R')rNR7fS(0)2{CR'R')rR'^^. Ci-e haloalkyl, C2-8 
alkenyl substituted with 0-3 R' , C2-8 alkynyl 
s\ibstituted with 0-3 R' , and (CR'R' )rPhenyl 
5 substituted with 0-3 R'^®; 

alternatively, two R"^ on adjacent atoms on r2 may join to 
form a cyclic acetal; 

r''^, at each occurrence, is independently selected from H, 
methyl substituted with 0-1 R^^, C2-6 alkyl 
substituted with 0-2 R^^, C^s alkenyl substituted 
with 0-2 R7e, C3-8 alkynyl substituted with 0-2 R^e, 
a (CH2)r"C3-io carbocyclic residue substituted with 
0-5 R"^®, and a (CH2)r-5-10 membered heterocyclic 
system containing 1-4 heteroatoms selected from N, 
0, and S, substituted with 0-2 R^^; 

R*^^/ at each occurrence, is selected from Cx^s alkyl 

substituted with 0-2 bP^, C3-8 alkenyl substituted 
with 0-2 R'7e, C3^8 alkynyl substituted with 0-2 R'^^, 
a (CH2)rC3-.6 carbocyclic residue substituted with 0-3 
R*^®, and a (CH2)r-5-6 membered heterocyclic system 
containing 1-4 heteroatoms selected from N, 0, and 
S, substituted with 0-2 R^®; 

R*^^, at each occurrence, is selected from C3-8 alkenyl 
sxibstituted with 0-2 r'^®, C3-8 alkynyl substituted 
with 0-2 R'7®, methyl, CF3, C2-6 alkyl substituted 
30 with 0-3 r'7^, a {CH2)r-C3_io carbocyclic residue 

substituted with 0-3 r'^®, and a (CH2)r"5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 R*^®; 
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b7^, at each, occurrence, is selected from Ci-g alkyl, C2-8 
alkenyl, C2-8 al]cynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
Br, I, CN, NO2, (CF2)rCF3, {CH2>rOCi^5 alkyl, OH, SH, 
{CH2)rSCi-5 alkyl, (CH2) rNR'^^R'^^/ and (CH2) rPhenyl ; 

5 

R*^^, at each occurrence, is selected from H, Ci_5 alkyl, 
and C3-6 cycloalkyl, and phenyl; 

R^sr is independently selected from -C[0)b7^, -C(0)0R7d, 
10 -C(0)NR7fR7f , and (CH2) rPhenyl; 

R', at each occurrence, is selected from H, Ci-g alkyl 
siibstituted with R^®, C2-8 alkenyl, C2-8 alkynyi, 
(CH2)rC3-6 cycloalkyl, and (CH2)rPlienyl substituted 
15 with R^e. 

R^ is selected from H, alkyl, and C3.4 cycloalkyl; 

R^ is selected from, H, Ci_4 .alkyl, €3.4 cycloalkyl, and 
20 (CH2)-Rl; 

R^^ and R^^^ are independently selected from H, and 
Ci»4alkyl substituted with 0-1 R^^b^ 

25 alternatively, R^^ and R^^a ^an join to form a C3_6 
cycloalkyl ; 



30 



R^Ob^ at each occurrence, is independently selected from 
-OH, -SH, -NRIOcrIOc^ «G(o)]SIRiOcRlOc^ and -NHC{O)r10C; 

rIOc is selected from H, Ci„4 alkyl and C3.6 cycloalkyl; 



Rll is selected from H, C1.4 alkyl, (CHR)qOH, (CHR)gSH, 
(CHR) gORll^i, (CHR) qS (0)pR3-ld^ (CHR) (O) R^-li^, 
35 {CHR)3JSIR^laRlla, . (CHR) rC (ONR^l^R^la, 
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(CHR)rC (O)NRllaoRlld^ (CHR) gNR^lac (O) r"1>. 
(CHR) gNRllac (O) OR^^^, (CHR) qOC (O)NRllaRlla^ 
(CHR)rC(0)ORll^, a {CHR)r-C3-6 carbocyclic residue 
substituted with 0-5 R^^®, and a (CHR)r-5-10 raembered 
5 heterocyclic system containing 1-4 heteroatoms 

selected from N, 0, and S, substituted with 0-3 R^^®; 

R^^^, at each occurrence, is independently selected from 
H, Ci_4 alkyl, C3-4 alkenyl, 03.4 alkynyl, (CH2)rC3-6 
10 cycloalkyl, a {CH2)r-C3_6 carbocyclic residue 

s\ibstituted with 0-5 R^^®, and a (CH2)r-5-6 meiribered 
heterocyclic system containing 1-4 heteroatoms- 
selected from N, O, and S, sxibstituted with 0-3 R^l®; 

15 R^l^, at each occurrence, is independently selected from 
Ci_4 alkyl, C2-4 alkenyl, C2-.4 alkynyl, a (CH2)r-C3-6 
carbocyclic residue substituted with 0-2 R^^®, and a 
{CH2)r"5"6 membered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 

20 substituted with 0-3 R^^®; 

R^^*^, at each occurrence, is independently selected from 
H, methyl, -CF3, C2«4 alkyl, C3.6 alkenyl, 03^5 
alkynyl, a C3-6 carbocyclic residue substituted with 
25 0-3 R^l®, and a (CH2)r-5-6 membered heterocyclic 

system containing 1-4 heteroatoms selected from N, 
0, and S, sxibstituted with 0-3 R^^®; 

Rile, at each occurrence, is selected from Ci-g alkyl, C2-8 
30 alkenyl, C2-8 alkynyl, C3-5 cycloalkyl, CI, F, Br, I, 

CN, NO2. (CF2)rCF3/ (CH2)rOCi-5 alkyl, OH, -O-Ci^e 
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alkyi; SH, (CH2)rSCi.5 alkyl, (CH2)rNRl^fRllf, and 
(CH2)rPtienyl; 

R^^^, at each occurrence, is selected from H, Ci-e alkyl, 
5 and C3-6 cycloalkyl; 

is selected from H, alkyl, (CHR)qOH, (CHR)qSH, 

(CHR)gORl2d^ {CHR)qS(0)pRl2a^ (CHR) (0) Rl2b^ 
(CHR)rNRl2aRl2a^ (CHR) rC (0)NRl2aRl2a^ 
10 (CHR)rC(0)NRl2aoRl2d^ (CHR) gNR^Sac (Q) Rl2b^ 

(CHR)gNRl2ac(0)ORl2d^ (CHR) gOC (O) NR^SaR^^a^ 
(CHR)rC{0)0Ri2d^ a (CHR)r-C3-6 carbocyclic residue 
substituted with 0-5 R^^e^ ^j^^^ ^ {CHR)r-5-10 membered 
heterocyclic system containing 1-4 heteroatoms 
15 selected from N, O, and S, substituted with 0-3 R^^e. 

Rl2a^ at each occurrence, is independently selected from 
H, C1-.4 alJcyl, C3-4 alkenyl, C3-4 alkyayl, (CH2)rC3-6 
cycloalkyl, a (CH2)r-C3_6 carbocyclic residue 
20 substituted with 0-5 R^^e^ aj^^j a {CH2)r-5-6 membered 

heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 Rl2e. 

R^2b^ at each occurrence, is independently selected from 
25 Ci-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, a (CH2)r-C3-6 

carbocyclic residue substituted with 0-2 Rl2e^ and a 
(CH2)r-5-6 membered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 
substituted with 0-3 R^2e. 

30 

Rl2d^ at each occurrence, is independently selected from 
H, methyl, -CF3, C2_4 alkyl, 03^5 alkenyl, C3.6 
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alkynyl, a C3-g carbocyclic residue substituted with 
0-3 R^2e^ and a (CH2)r"5-6 membered heterocyclic 
system containing 1-4 heteroatoias selected from 

0, and S, sxibstituted with 0-3 Rl2e. 

5 

r12«^ at each occurrence, is selected from Ci-g alkyl, C2-8 
alkenyl, C2-8 alkynyl, C3-6 cycloalkyl^ Cl,. F, Br, I, 
CN, NO2/ (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, -O-Ci^g 
alkyl; SH; {CH2)rSCi_5 alkyl , (CH2)rNRl^fR^2f ^ and 
10 (CH2)rPhenyl; 

Rl2f ^ at each occurrence, is selected from H, Ci-6 alkyl, 
and C3-6 cycloalkyl; 

R^3, at each occurrence, is independently selected from 
methyl, C2-.4 alkyl substituted with 0-1 R^^b. 

Rl3b is selected from -OH, -SH, -NR^^^^R^^c^ ..c (0)NR^3cr13c^ 
and -NHC(0)r13c; 

r13c is selected from H, alkyl and C3.5 cycloalkyl; 

n is selected from 1 and 2; 

25 m is selected from 0 and 1; * 

p, at each occurrence, is independ^tly selected from 0, 

1, and 2; 

30 q, at each occurrence, is independently selected from 1, 
2,3,. and 4 ; 

r, at each occurrence, is independently selected from 0, 
1, 2, 3, and 4; 

35 
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S/ at each occurrence, is independently selected from 0 
and 1; and 

t, at each occurrence, is independently selected from 2, 
5 . 3, and 4. 

[3] In another embodiment, the present invention 
provides novel compounds of formula (I) , wherein: 

10 RlO and R^Oa are H; 

m is 0; 

n is 1; and 

15 

s is 0. 



[4] In another embodiment, the present invention 
provides novel compounds of formula (I) , wherein: 

20 

ring B is selected from 

A^A jfl, Q 

a: a h i s a 

O O T) 0" 

N<^>x<^ N<^and>^<, ring B being 
25 optionally substituted! with 0-1 r5 and 

R^l and r12 are H. 

[5] In another embodiment, the present invention 
30 provides novel compounds of . fonmila (I), wherein: 
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at each occurrence, is independently selected from 
Ci«5 alkyl, C2-8 alkenyl, C2-8 alkynyl, (CRR)rOH, 
(CRR) rSH, (CRR) rOR5<3, (CRR) rSR^d, (CRR) r^fR^^R^^. 
(CRR) rC (0) OH, (CRR)rC (0) R^^, (CRR) rC (0)]SIR5aR5a^ 
5 (CRR)rNR^^(0)R5b, (CRR) rNR^ac (O) OR^d, 

(CRR) rOC (0)NR5aR5a^ (CHR) jmP^ (0) I^R^^R^a, 
CRR (CRR) rNR^ac (0 ) (CRR) (O) OR^b, (CRR) rOC (O) R^b, 
(CRR) rS (O) pR5b, (CRR) (O) 2NR^^R^^/ (CRR) rNR^^S (0) 2^^^, 
and Ci^$ haloalkyl; 

10 

R5a, at each occurrence, is independently selected from H, 
methyl, Ci-g alkyl substituted with 0-2 R^e wherein 
the alkyl is selected from ethyl, propyl, i-propyl, 
butyl, i -butyl, pentyl, hexyl, C3 alkenyl substituted 

15 with 0-1 r5®, wherein the alkenyl is selected from 

allyl, C3 alkynyl substituted with 0-1 R^® wherein 
the alkynyl is selected from propynyl,. and a 
(CH2)r"'C3_4 carbocyclic residue substituted with 0-5 
R^e, wherein the carbocyclic residue is selected from 

20 cyclopropyl, and cyclobutyl; 

R^b, at each occurrence, is selected from C^^q alkyl 

substituted with 0-2 R^®, wherein the alkyl is 
selected from methyl, ethyl, propyl, i-propyl, 
25 butyl, i-butyl, pentyl, and hexyl, a (CH2)r"C3-4 

carbocyclic residue sxibstituted with 0-2 R^®, wherein 
the carbocyclic residue is selected from 
cyclopropyl, and cyclobutyl; .and 

30 r5^, at each occurrence, is selected from methyl, CP3, 
C2-6 alkyl substituted with 0-2 R^e, wherein the 
alkyl is selected from methyl, ethyl, propyl, 
i-propyl, butyl, i-baityl, pentyl, and hexyl, C3-8 
alkenyl, C3-8 alkynyl, and a C3-10 carbocyclic 

35 residue sxabstituted with 0-3 R^©. 
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[6] In another embodiment, the present invention 
provides novel compounds of formula (I)/ wherein: 

5 r4 is selected from H, C^.g all^l, C3-8 alkenyl, C3-8 

alkynyl, (CRR)qOH, (CRR)tSH, (CRR)tOR^<^, (CRR)tSR^^, 
(CRR) tNR^^R^^, (CRR) qC (O) OH, (CRR) rC (O) R^b, 
(CRR)rC(0)OTl4aR4a, (CRR) tNR^ac (0) R^l^, 
(CRR) tOC (ONR^^R^a, (CRR) tNR^^ (O) OR^^, 
10 (CRR) tNR4^C{0)R4b, (CRR) rC (0) OR^l^, (CRR) tOC (0) R^^, 

(CRR) rS (0) pR^i^, (CRR) rS (0) 2NR^^R^^, (CRR) rNR^^S (0) 2R^^; 

R, at each occurrence, is independently selected from H, 
methyl, ethyl, propyl, allyl, propynyl, (CH2)rC3-6 
15 cycloalkyl, and (CH2)rPhenyl substituted with R^®; 

R^, at each occurrence, is independently selected from H, 
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, 
allyl, propynyl, (CH2)rOH, (CH2)rOR5*^, (CH2) rNR^^R^^/ 
20 {CH2)rC(0)0H, (CH2) rC (O) R^b, (CH2 ) rC {0)NR5aR5a^ 

(CH2)rNR5ac{0)R5b, (CH2) rOC (OlSTR^aRSa^ 

(CH2) rNR^ac (O) OR^d, (CH2)rNR5ac (O) R^b, (CH2) rC (0)OR5b; 
(CH2)rOC{0)R5h, (CH2 ) rNR^^S (O) 2R5^, and Ci-s 
haloalkyl ; 

25 

R^a, at each occurrence,, is independently selected from H, 
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, 
pentyl, he^jyl, cyclopropyl, and cyclobutyl; and 

30 r, at each occurrence, is selected from 0, 1, and 2. 

[7] In another embodiment, the present invention 
provides novel coitpounds of formula (I) , wherein: 

35 r1 is selected from phenyl substituted with 0-2 R^, and a 
5-10 membered heteroaryl system containing 1-4 
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heteroatoms selected from 0, and S, substituted 
with 0-3 wherein the heteroaryl is selected from 
benzimidazolyl, berizofuranyl, benzothiofuranyl, 
benzoxazolyl, benzthiazolyl, benztriazolyl, 
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, 
benzimidazalonyl , cinnolinyl , f uranyl , iinidazolyl , 
indazolyl, indolyl, isoquinolinyl isothiazolyl, 
isoxazolyl , oxazolyl , pyrazinyl , pyrazolyl , 
pyridazinyl, pyridyl, pyridinyl, pyrimidinyl, 
pyrrolyl , quinazolinyl , quinoliny 1 , thiazolyl r 
thienyl, and tetrazolyl. 

is selected from phenyl substituted with 0-2 R"^, and a 
5-10 meiribered heteroaryl system containing 1-4 
heteroatoms selected from N, O, and S, sxibstituted 
with 0-3 r7 wherein the heteroaryl is selected from 
benzimidazolyl , benzof uranyl , benzothiofuranyl , 
benzoxazolyl, benz thiazolyl , benztriazolyl, 
benz tetrazolyl, benz isoxazolyl, benzisothiazolyl, 
benzimidazalonyl, cinnolinyl, f uranyl, imidazolyl, 
indazolyl, indolyl, isoquinolinyl isothiazolyl, 
isoxazolyl , oxazolyl , pyrazinyl , . pyrazolyl , 
pyridazinyl, pyridyl, pyridinyl, pyrimidinyl, 
pyrrolyl, quinazolinyl, quinolinyl, thiazolyl, 
thienyl, and tetrazolyl. 

is selected from H, methyl, ethyl, propyl, i-propyl, 
butyl, i-butyl, allyl, propynyl, (CRR)qOH, (CRR)sSH, 
(CRR) sOR^d, (CRR) gSR^d, (CRR) sNR^^R^^. (CRR) gC (O) OH, 
(CRR)rC(0)R4b; (crr) (ONR^aR^a^ (CRR) gNR^ac (O) R^^^, 
(CRR)sOC(0)NR^aR^a, (CRR) sNR^^C { 0) OR^^, 
(CRR) sNR^^ (0) R^h^ (crr) (O) OR^^, (CRR) gOC (O) R^^^, 
(CRR) rS (O) pR4i^, (CRR) (0) a^R^^R^^, (CRR) ^NR^^S (O) 2R^^; 
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R^^ is selected from H, methyl, ethyl, propyl, i-propyl, 
butyls i-butyl, t-butyl, pentyl, and cyclopropyl; 

R^^ is selected from methyl, ethyl, propyl, i-propyl, 
5 butyl, i-butyl, t-butyl , pentyl\ and cyclopropyl; 

and 

r3 and R^ are independently selected from methyl, ethyl, 
propyl, i-propyl, and cyclopropyl, 

10 

[8] In another embodiment, the present invention 
provides novel compounds of forrmila (I), wherein: 

R^, at each occairrence, is selected from Ci_8 allcyl, C2-8 
15 alkenyl, C2-8 alkynyl, (CRR)rC3-6 cycloalkyl, CI, Br, 

I, F, NO2, CN, (CRR)rNR6®R^^, (CRR)rOH, 
(CRR) rO (CRR) rR^^/ (CRR) rSH, (CRR) rC (0) H, 
(CKR) rS (CRR) rR^^, (CRR) rC (O) OH, (CRR) rC (O) (CRR) ^R^^J/ 
(CRR)rC(0)NRSaR^a, (CRR) pNR^^C (O) (CRR) rR^^/ 
20 (CRR) rC (O) O (CRR) rR^^. (CRR) ^mi^^C (O) NR^^R^^, 

(CRR)3J^m6^C(S)NR^^R6a, (CRR)rOC{0) (CRR)rR^^, 
(CRR) (O) p (CRR) rR^^/ (CRR) rS (O) 2NR^^R^^, 
(CRR)rNR^^S(0)2{CRR)rR^i>/ (CRR) rNR^^S (O) 2 NR^^R^a, Ci-s 
haloalkyl, and (CRR)rPhenyl substituted with 0-3 R^®; 

25 

R^^, at each occurrence, is independently selected from H., 
methyl, ethyl, propyl, i -propyl, butyl, i -butyl, 
t-butyl/ pentyl, hexyl, cyclopropyl .and phenyl; 

30 R^^, at each occurrence, is selected from methyl, ethyl, 
propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, 
hexyl, cyclopropyl, and phenyl; . 

R^^, at each occurrence, is selected from methyl, CF3, 
35 ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, 

pentyl, hexyl, cyclopropyl, and phenyl; 
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R^®, at each occurrence, is selected from Ci-s alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, F, 
Br, I, CN, NO2/ (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, SH, 
5 (CH2)rSCi«5 alkyl, (CH2)rNR^^R^^/ and (CH2)rPhenyl; 

, at each occurrence, is selected from H, methyl, 
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, 
pentyl, hexyl, cyclopropyl, and phenyl; 

10 

bP is selected from methyl, ethyl, propyl, i-propyl, 

butyl, i-butyl, s- butyl, t-butyl, pentyl, hexyl, 
(CRR)xC3-6 cycloalkyl, Cl, Br, I, F, N02f CN, 
(CRR)rNR7aR7a^ (CRR)rOH, (CRR) rO (CH) rR''^/ (CRR)rSH, 

15 {CRR)rC(0)H, (CRR) rS (CRR) rR^^. (CRR) rC (O) OH, 

(CRR)rC(O) (CRR)rR'^i>, (CRR) rC (0)NR7aR7a^ 
(CRR)rNR7fC(0) (CRR)rR'^t»/ (CRR) rC (0) 0 (CRR) rR*^^. 
(CRR)rOC(O) (CRR)rR'^^. (CRR) ^NR^ac (o) NR^a^^a^ 
(CRR) rNR'7^(0)0(CRR)rR'^fi, (CRR) rS (0) p (CRR) rR'^^r 

20 (CRR)rS(0)2NR7aR7a^ (CRR) rNR^f S (O) 2 (CRR) rR'^^. Ci-g 

haloalkyl, and (CRR)rPhenyl substituted with 0-3 R*^®; 

R'7a, at each occ\irrence, is selected from H, methyl, 

ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, 
25 pentyl, hexyl,, prop-2-enyl, 2-methyl-2-propenyl, 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
CH2cyclopropyl , and benzyl; 

R'^^, at each occurrence, is selected from methyl, ethyl, 
30 propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, 

hexyl , cyclopropyl , cyclopentyl , CH2- cyclopentyl , 
cyclohexyl, CH2"Cyclohe3cyl, CF3, pyrrolidinyl, 
morpholinyl, and azetidinyl; 



40 



wo 02/060859 



PCT/DSOl/50252 



R'7<i, at each occurrence, is selected from methyl, .CF3, 
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, 
pentyl, hexyl, and cyclopropyl; 

5 R^e, at each occurrence, is selected from Ci-g alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
Br, I, CN, NO2/ (CF2)rCF3, (CH2)rOCi»5 alkyl, OH, SH, 
(CH2)rSCi.5 alkyl, (CH2) rNR^^R^f , and {CH2)rPhenyl; 

10 R^f, at each occurrence, is selected from H, methyl, 

ethyl, propyl, i-propyl, butyl, i -butyl, t-butyl, 
pentyl, hexyl, cyclopropyl, and phenyl; and 



15 



r is 0 or 1. 

[9] In another embodiment, the present invention 
provides novel compounds of formula (I) , wherein: 

r7 is selected from methyl, ethyl, propyl, i-propyl, 
20 butyl, i-butyl, s-butyl, pentyl, hesQrl/ CI, Br, I, 

F, NO2/ NR^aR^a, ]mC(0)NHR7a, IJR^ac (O) R^h, 

NR7ac(0)OR7d, CF3, OCF3, C(0)b7^, NR^fc (0)NR7aR7a^ 

NHS(0)2R'^^/ 

, and 

-NR^^(0)> 



25 





[10] In another embodiment, the present invention 
provides novel compounds of formula (I), wherein: 
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A Px 



5 



ring B is selected from * , /'^ •'n , » ^ ^ and 

Z is -C(0)-; 

R^^ and R^^ are selected from H and methyl, or 

alternatively, R^^ and R^ are taken together to form 
=0; 

10 R^ is selected from a Ce-io aryl group substituted with 0- 
3 R^ wherein the aryl group is selected from phenyl 
and naphthyl, and a 5-10 membered heteroairyl system 
containing 1-4 heteroatoms selected from N and O, 
substituted with 0-3 R^ wherein the heteroaryl 

15 system is selected from furyl, indolyl, and 

benzotriazolyl ; 

r2 is phenyl substituted with 0-1 R"^.; 

20 R^ is selected from H, methyl, ethyl, propyl, i-propyl, 
butyl, I-butyl, t-butyl, pentyl, hexyl, and (CH2)r 
C(0)R4h; 

R^ is selected from methyl, ethyl, propyl, i-propyl, 
25 butyl, F, Cl, Br, I, NO2, CN, 0(CH2)rR^*^/ C(0)H, 

SR6<^, NR^aR^a^ OC{0)R^, S(0)pR6b, (CHR' ) rS (O) jNH^^R^^, 
CF3; 

R^^ is H methyl, or ethyl; 

30 

R^^ is H or methyl; 
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Rfid is methyl^ phenyl, CF3^ and (CH2> -phenyl ; 

is selected from methyl, and (CH2)-R^; and 
5 r is 0 or 1. 

[11] In another embodiment, the present invention 
provides novel compounds of fonmila (I), wherein the 
compound is selected from : 

10 

N-[2-t[(lS,2S)-2-[[(4- 

Chlorophenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -3- ( trif luoromethyl)benzaInide; 
15 N-[2-[[{lS,2S)-2-[[(2,4- 

Dime thy IphCTiyl) methyl] amino] cyclohexyl] amino] -2- 
oxoe thyl ] - 3 - ( tr i f luoromethyl ) benzamide ; 

N-[2-[[{lS,2S)-2^[[(2,4,6- 
2 0 Trimethylpheny 1 ) methyl ] amino ] cyclohexyl ] amino ] -2 - 

oxoethyl ] - 3 - ( tr i f luoromethyl ) benzamide ; 

. N-[2-[[{lS,2S)-2-[[{4- 

Benzyloxypheny 1 ) methyl ] amino ] cyclohexyl ] amino ] -2 - 
25 oxoethyl] -3- (trif luoromethyl)benzamide; 

• N-[2-[[(lS,2S)-2-[[(2,4- 

Difluorophenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoethyl ] -3 - ( tri f luoromethyl ) benzamide ; 

30 

N- [2- [ [ (IS, 2S) -2- [ [ (2-Chloro-4- 

fluorpphenyl) methyl] amino J cyclohexyl ] amino ] -2- 
oxoethyl] -3*- (trif luoromethyl)benzamide; 

35 N- [2- 1 [ (IS, 2S) -2- [ [ (2-Trif luoromethyl-4- 

f luorophenyl ) methyl] amino] cyclohesc/l ] amino] -2- 
oxoethyl] -3- (trif luoromethyl ) benzamide; 
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N-t2-[[(lS,2S)-2-[[(2,4- 

Di chlor opheny 1 ) methyl ] amino ] eye lohexy 1 ] amino ] - 2 - 
oxoetliyl ] -3 - ( trif luoromethyl ) benzamide ; 

5 N- [2- [ [ (IS, 23) -2- [ [ (2-Fluoro-6- 

trif luoromethylphenyl ) methyl] amino] cyclohexyl] amino] 
-2-oxoethyl] -3- (trif luoromethyl)benzamide; 

N- [2- [ [ (IS, 2S) ~2- [ [ (2-Chloro-5~ 
10 trif luoromethylphenyl) methyl] amino] cyclohexyl 3 amino] 

-2-oxoethyl] -3- (trif luoromethyl)benzamide; 
N- [2- [ [ (IS, 2S) -2- [ [ (1- 

Naphthy 1 ) methyl ] amino ] cyclohexyl] amino ] -2 -oxoethyl ] - 
15 3- (trif luoromethyl)benzaraide; 

N- [2- [ [ (IS, 2S) -2- tbis (3- 

furylmethyl) amino] cyclohexyl] amino] -2-oxoethyl] --3- 
( trif luoromethyl) benzamide ; 

20 

N-[2-[[(lS,2S)-2-[(2,4- 

Dimethylbenzyi) (methyl) amino] cyclohexyl] amino] - 2~ 
oxoethyl] -3- (trif luoromethyl ) benzamide; 

25' N-[2-[[(lS,2S)-2-[(4- 

Chlorobenzyl) (methyl) amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luoromiethyl ) benzamide; 

N-[2-[I(cis)-2-[[(2,4- 
30 Dimethylphenyl) methyl ] amino] cyclohexyl] amino] -2- 

oxoethyl] -3- (trif luoromethyl) benzamide; 

N-[2-[[(cis)~2-[[(4- 

Chloropheny 1 ) methyl ] amino ] cyclohexy 1 ] amino ] -2 - 
35 oxoethyl] -3- (trif luoromethyl) benzamide; 

N-t2-[t{cis)-2-[[(4- 

Ni tropheny 1 ) methyl ] amino ] eye 1 ohexyl ] amino ] -2 - 
oxoethyl] -3- (trif luoromethyl)benzamide; 
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N-[2-[[(cis)-2-[[(4- 

Isopropylphenyl ) methyl ] amino] cyclohexyl ] amino ] -2- 
oxoethyl] -3- (trif luoromethyl)benzamide; 
N- [2- [ [ (cis) -2- [ [ (4- 

Trifluorophenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -3~ (trif luoromethyl)benzamide; 

10 N-[2-[[(cis)~2-[[(4- 

Trifluoromethoxyphenyl) methyl] amino] cyclohexyl] amino 
] -2-oxoethyl] -3- {trif luorome thy l)benzamide; 

N-[2-[ [(cis)-2--[[{4- 
15 Phenoxyphenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoethy 1 ] - 3 - ( tri f luor omethy 1 ) benzamide ; 

N-[2-[[(cis)-2-[[(l- 

Naphthyl) methyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
20 3-(trifluoromethyl)benzamide; 

N- [2- [[(cis) -2- [t (2- 

Naphthyl) methyl] amino] cyclohexyl] amino] -2.-oxoethyl ] - 
3- (trif luorome thyl) benzamide ; 

25 

N- [2- [[(cis) -2- [[(3- 

Indolyl ) methyl ] amino ] cyclohexyl] amino] -2-oxoethyl ] - 
3- (trif luorome thyl) benzamide; 

30 N-[2-[[(cis)-2--[[l-(4- 

Chlorophenyl) ethyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luorome thyl) benzamide; 

N- [2- t [ (cis ) -2- [Bis (3- 
35 furylmethyl) amino] cyclohexyl] amino] -2-oxoethyl] -3- 

( trif luorome thyl ) benzamide ; 
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. N-[2-[[(lS,2R)-2- [(4- 

Chlorobenzoyl ) amino] cyclopentyl ] amino ] -2-oxoethyl ] - 
3 - ( trif luoromethyl ) benzainide ; 

5 N-[2-[[(lS,2R)~2-[(4- 

(Methylthio) benzoyl) amino] cyclopentyl] amino] -2- 
oxoethyl] -3- (trif luorometllyl)benzamide; 
N-[2-[ [ (lS,2R)-2-[ (4- 
10 (Metliylsulf onyl ) benzoyl ) amino ] eye lopentyl ] amino ] -2 - 

oxoe thyl ] -3 - ( trif luorometliyl ) benzamide ; 

N-t2-[[(lS,2R) -2-[(4- 

lodobenzoyl) amino] cyclopentyl] amino] -2-oxoethyl] -3- 
15 ( tr if luor ome tliyl ) benzamide ; 

N-[2-[[(lS,2R)-2-[(4- . 

(AEoinosulf onyl ) t>enzoyl ) amino] cyclopentyl] amino] -2- 
oxoethyl] -3- (trif luor ome tlxyl) benzamide ; 

20 

N-[2-[[(lS,2R)-2-[[(4- 

Chloroplienyl ) metliyl ] amino] cyclopentyl ] amino] -2- 
oxoetliyl] -3- (trif luorometliyl) benzamide; 

25 N- [2- [ [ (IS, 2R) -2- [[(2,4- 

Dimetliylplaenyl) methyl] amino] cyclopentyl ] amino] -2- 
oxoethyl] -3- (trif luoromethyl) benzamide; 

N-[2-[[(lS,2R)-2-[[(4- 
30 Methylphenyl) methyl] amino] cyclopentyl] amino] -2- 

oxoethyl] -3- (trifluoromethyl) benzamide; 

N- [2- [ [ (cis) -2- [ (4-Chlorobenzoyl) amino] cyclohexyl] amino] 
2-oxoethyl] -3- (trif luoromethyl) benzamide; 
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N-[2-[ [ (cis)-2-[ (4-Methylbenzoyl) amino] cyclohexyl] amino] 
*2-oxoethyl] -3- (trif luoromethyl) benzamide; 
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N-[2- t [ (cis)-2-'[ (4-Fluoroben2oyl) amino] cyclohexyl] amino] - 
2--oxoetliyl] -3- ( tr if luoromethyl) benz amide; 

[2- [ [ (cis) -2- [Benzoylamino] eye lohexyl] amino] -2- 
5 . oxoethyl]-3-(trifluoromet]lyl)benzamide; 

N-[2-[ [ (cis)-2-[ (4-Bromobenzoyl) amino] cyclo]iexyl]amino] - 

2- oxoetliyl]-3- (trif luoromet]lyl)benzamide; 
10 N-[2-[[(cis)-2"[(4- 

Phenoxybenzoyl) amino] cycloiiexyl] amino] -2-oxoetliyl] - 

3- (trif luoromet]iyl)benzamide; 

N-[2-tr(cis)-2-[(4- 
15 Tr i f luorome tliy Ibenzoy 1 ) amino ] cycloliexyl ] amino ] - 2 - 

oxoetliyl] -3- ( trif luorome tliyl ) benzamide; 

. N-t2-[[(cis)-2-[(5- 

Benzotriazolecarbonyl) amino] cyclohexyl] amino] -2- 
2 0 oxoetliyl ] -3 - ( trif luoromefcliyl ) benzamide ; 

[2- [ [ (eis) -2- [ (4-Iodobenzoyl) amino] eye lohexyl] amino] -2- 
oxoetliyl] -3- (trif luorometliyl) benzamide; 

25 [2- [ [ (cis) -2- [ (4-Cyanobenzoyl) amino] cycloliexyl]amino] - 

2-oxoetliyl] -3- { trif luorometliyl) benz amide; 

N- [2- [[(eis) -2- [{4- 

Trif luorome thoxybenzoyl ) amino ] cyclohexyl ] amino] -2 - 
30 oxoethyl] -3- (trif luoromethyl) benzamide; 

[2- [ [ (cis) -2- [ (4-Formylben2oyl) amino] cyclohexyl] amino] - 
2-oxoethyl] -3- ( trif luoromethyl ) benz amide; 

35 [2- [[(cis) -2- [{4- 

. Carbome thoxybenzoyl ) amino ] cyclohexyl ] amino ] -2 - 
oxoethy 1 ] - 3 - ( t ri f luoromethyl ) benzamide ; 
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N-[2-[[ (cis)-2-[ ( 4 -Nitrobenzoyl) amino ]cyclohexyl] amino ]- 
2 -oxoethyl ] -3 - { trif luoromethyl ) benzamide ; 

N- [2- [ [ (cis) -2- 1 (4-Aminobenzoyl) amino] cyclohexyl] amino] - 

2 -oxoethyl] -3- (trif luorometllyl)benzamide; 
N- [2- [ [ (cis) -2- [ (4- 
Methoxyben2oyl) amino] cyclohexyl] amino] -2-oxoethyl] - 
3 - ( trif luoromethyl ) benzamide ; 

N- [2- [[(cis) -2- [(4- 

Methylthiobenzoyl) amino] cyclohexyl] amino] -2- 
oxoethyl ] -3 - ( trif luoromethyl ) benzamide ; 

15 N- [2- [[(cis) -2- [ (4- 

Methylsulfonylbenzoyl) amino] cyclohexyl] amino] -2- 
oxoethyl ] - 3 - ( trif luoromethyl ) benzamide ; 

N- [2- [[(cis) -2- [(4- 
20 Aminosulfonylbenzoyl) amino] cyclohexyl ] amino] -2- 

oxoethyl] -3 - ( trif luoromethyl ) iDenzamide ; . 

N-[2-[[(cis)-2-[(4- 

Isopropylbenzoyl) amino] cyclohexyl] amino] -2- 
25 oxoethyl] -3- (trif luoromethyl) benzamide; 

N- [2- [[(cis) -2- [(4- 

Phenylthi ©benzoyl ) amino ] cyclohexyl ] amino] -2 - 
oxoethyl ] -3 - ( trif luoromethyl ) benzamide ; 

30 

N- [2- [ [ (cis) -2- [ (4- (N,N- 

diethylsulfamoyl) benzoyl) amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luoromethyl ) benzamide; 

35 N- [2- [[(cis) -2- [ (4- 

Trif luoromethyl thiobenzoyl) amino] cyclohexyl] amino] - 
2-oxoethyl] -3- (trif luoromethyl) benzamide; 
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N-t2-[[(cis)-2-[[(4~ 

. Chlorophenyl } methyl ] amino ] eye lopropy 1 ] amino ] -2 - 
oxoe thyl ] -3 - ( trif luoromethyl ) benzamide ; 

5 N-t2^[[(cis)-2-[[(3,4- 

Dimethylphenyl) methyl] amino] cyclopropyl] amino] -2- 
oxoethyl ] -3 - ( trif luoromethyl ) benzamide ; 

N-[2-[[(cis)-2-[[(4- 
10 Methylphenyl ) methyl ] amino ] cyclopropyl ] amino ] -2- 

oxoethyl ] -3 -( trif luoromethyl ) ]3enzamide ; 

2-Amino-N- [2- [ t (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl ] amino] -2- 
15 oxoethyl ] -5- iodobenzamide; 

2-Amino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-chlorobenzamide; 

20 

N-[2«[[(cis)"2-[[4- 

(Aminosulfonyl) benzoyl] amino] cyclohexyl ] amino] -2- 
oxoethyl] -3-chlorobenzamide; 

25 N-[2-[[(cis)-2-[[4- 

(Aminosulfonyl) benzoyl ] amino] cyclohexyl] amino] -2- 

oxoethyl] -3-trif luoromethoxybenzamide; 
Tert-butyl 2-[({2-[{{cis)-2-{[4- 
30 (aminosulfonyl) benzoyl] amino} cyclohexyl) amino] -2- 

oxoethyl } amino ) carbony 1 ] - 4 - 

( trif luoromethyl ) phenylcarbamate ; 

2-Amino-N- [2- [ [ (cis) -2^ [ [4- 
35 (aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 

oxoe thy 1 ] - 5 - tr i f luor ome thy Ibenz ami de 
trif luoroacetate; 
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4- (Aminosulfonyl) -N- ( (cis) -2-{ [ { { [2- . 

( trif luoromethyl ) anilino] carbonyl } amino ) acetyl ] amino 
} cyclohescyl ) benzamide ; 

5 4- (Aminosulfonyl) -N-{ (cis) -2- [ ( { [ (3- 

chlorophenyl) sulf onyl] amino} acetyl) amino] cyclohexyl} 
benzamide; 

Ethyl 2-[({2-[((cis)-2-{[4- 
10 (aminosulfonyl)benzoyl]amino}cyclohexyl) amino] -2- 

oxoethyl} amino) carbonyl] -4- {iodo)plienylcarbamate; 
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Methyl 2- [ { {2- [ ( (cis) -2- { [4- 

(aminosulfonyl) benzoyl] amino} cyclohexyl) amino] -2- 
oxoetliyl} amino) carbonyl] -4- (iodo)plienylcarbamate; 

5 Tert-butyl N-Methyl-2- [ ( {2- [ ( (cis) ~2-{ [4- 

( aminosulfonyl ) benzoyl] amino} eye loliexyl ) amino] -2- 

oxoetliyl} amino) carbonyl] -4- 

( trif luoromethyl ) phenylcarbamate ; 

10 Ethyl 2-[({2-[{(cis)-2-{[4- 

(aminosulfonyl ) benzoyl ] amino } eyclohexyl ) amino] -2 - 
oxoe thy 1 } amino ) carbonyl ] - 4 ~ 
(trif luoromethyl) phenylcarbamate; 

15 2-(Benzylamino)-N-[2~[[{cis)-2-[[4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl]~5-trif luoromethyl benzamide; 

2- (Ethylamino) -N- [2- [ [ (cis) -2- [ [4- 
20 (aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 

oxoethyl]-5-trif luoromethyl benzamide; 

2- (Methylamino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
25 oxoethyl] -5- trif luoromethyl benzamide; 

2-Amino-N-[2-[[ (cis)~2-[ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoe thyl ] - 5 ^bromo benzamide ; 

30 

Tert-butyl 2- [ ( {2- [ ( (cis) -2-{ [4- 

(aminosulfonyl) benzoyl] amino} cyclohexyl) amino] -2- 

oxoethyl } amino ) carbonyl ] - 4 - 

( tri f luorome thoxy ) phenyldarbama t e ; 
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5 



2-Amino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulf onyl)benzoyl]aniino] cyclohexyl] amino] -2- 
oxoethyl]-5-trifluoroinethoxy benzamide; 

2- (Allylamino) -N- [2- [ [ (cis) -2- [ [4- 

(aininosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoethyl] -5-trif luorometliyl benzamide; 



10 2-({2-methyl-2-propenyl)amino)-N-[2~[ t (cis)-2-[ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl ] amino] -2- 
oxoetbyl] -5-trif luoromethyl benzamide; 

2- (cyclopropylmethylene) amino-N- [2- [ [ (cis) -2- [ [4- 
15 (aminostilfonyl) benzoyl] amino] cyclohexyl] amino] -2- 

oxoethyl]-5-trifluoromethyl benzamide; 

2- (butyl) amino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
20 oxoethyl] -5-trif luoromethyl benzamide; 

2-(propyl)amino-N-[2-[ [ (cis) -2- [ [4- 

( aminosulf ony 1 ) benzoyl ] amino ] cyclohexyl ] amino ] - 2 - 
oxoethyl] -5-trif luoromethyl benzamide; 

25 • 

2- (propyl) amino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl ] amino] - 2- 
oxoe thyl ] - 5 - tr i f luoromethyl benzamide ; 

30 2- ( ( 2 -methy 1-2 -propyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

{ amino sul f ony 1 ) benz oy 1 ] amino ] cy c lohexy 1 ] amino ] - 2 - 
oxoethyl] -5-trif luoromethyl benzamide; 
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2- { (aminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoetliyl] -5-trif luorometliyl benzamide; 

5 2- (acetylamino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulf onyDbenzoyl] amino] eye loliexyl] amino] -2- 
oxoethyl] -5-trif luorometliyl benzamide; 

2- (Methylamino) -N- [2- [ [ (cis) -2- [ [4- 
10 (aminosulf onyDbenzoyl] amino] cycloliexyl] amino] -2~* 

oxoetliyl] -5-iodometliyl benzamide; 

2- (Ethylamino) -N~ [2- [ [ (cis) -2- [ [4- 
^ (aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 

15 oxoetliyll-5-iodomethyl benzamide; 

2- (Trifluoroacetylamino)-N-[2-[ [ (cis)-2-[ [4- 

(aminosulf onyDbenzoyl] amino] cycloliexyl] amino] -2- 
oxoethyl] -5-iodomethyl benzamide; 

20 

2- (amino) -N- [2- [ [ (cis) -2- [ [4- . 

(aminosulf onyDbenzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-nitro benzamide; 

25 Iso-propyl 2- [ ( {2- [ ( (cis) ~2-{ [4- 

(aminosulfonyl)benzoyl]amino}cyclohexyl) amino] -2- 
oxoetiiyl} amino) carbonyl] -4- (iodo) phenyl carbamate; 

Text butyl 2- [ { {2- [ { (cis) -2-{ [4- 
30 (aminosulf onyl)benzoyl]amino}cyclohexyl) amino] -2- 

oxoethyl} amino) carbonyl] -4- (iodo)phenylcarbamate; 
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2- (amino) -N- [ 2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -3 , 5-dinitro benzamide; 

2- ( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trifluoromethyl benzamide; 

2- ( (cycloliexylcarbonyl) amino) -N" [2- [ [ (cis) -2- [ [4- 

( amino sul f ony 1 ) benz oy 1 ] amino ] cy c lohes^l ] amino ] - 2 - 
oxoe thy 1 ] - 5 - tri f luoromethyl benzamide ; 

2- ( (Cyclopentylmethylenecarbonyl) amino) -N- [2 - [ [ (cis) -2- 
[ [4- (aminosulf onyl) benzoyl].amino] cyclohexyl] amino] - 
2-oxoet]ayl]-5-trifluoromethyl benzamide; 

2- ( (cyclohe5cylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(methylsoilf onyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl ] - 5 - tri f luor omethyl benzamide ; 

2-{ (cyclohe3cylcarbonyl) amino)-N-[2-[ [ (cis)-2-[ [4- 

(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

2-( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis)-2-[ [4- 
(methylthio) benzoyl] ainino] cyclohexyl] amino] -2- 
oxoethyl] - 5-trif luoromethyl benzamide; 

2- ( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

( methyl sul f onyl ) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 
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2- ( (Methylsulfonyl) amino) -N- [2- [ [ (cis) -2- [ [4- ; 

(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -5-trif luorometliyl benzamide; 

5 2- { (Aminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -5-trif luorometliyl benzamide; 

2- ( (Allyl) amino) -N- [2- [ [ (cis) -2- [ [4- ' 
10 (methylsulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 

oxoethyl] -5-trif luoromethyl benzamide; 

2- ( (Allyl) amino) -N- [2- [ [ (cis) -2- [ [4^ 

(methylthio) benzoyl] amino] cycloliexyl] amino] -2- 
15 oxoethyl] -5-trif luoromethyl benzamide; 

2-- { (2-Methyl-2-propenyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(methylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

20 

2- ( (2-methyl~2-propenyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

25 2- ( (Propyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(methylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

2- ( (Propyl) amino) -N- [2 - [ [ (cis) -2- [ [4- 
30 (methylthio) benzoyl] amino] cyclohexyl] amino] -2- 

oxoethyl] -5-trif luoromethyl benzamide; 
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2-( (2-Methylpropyi>a2nino)-N-[2-[[ (cis)-2-[ [4- 

(methylsulf onyl) benzoyl] amino] eye lohes^l] amino] -2- 
oxoetliylj-S-trifluorometliyl benzamide; 

5 2- ( (2-Metliylpropyl) amino) [2- I [ (cis)-2- [ [4- 

(metliy 1 ttiio ) benzoyl ] amino ] eye lolies^l ] amino ] -2 - 
oxoetliyl] -5-trif luorometliyl benzamide; 

2- ( (Butyl) amino) -N" [2- [ [ (eis)-2-[ [4- 
1 0 (methyl suit onyl ) benzoyl ] amino ] eyeloliej^l ] amino ] -2 - 

oxoetliyl] -5-trif luorometliyl benzamide ; 

2-( (Butyl)amino)-N~[2-[ [ (cis)-2-[ [4- 

(metliyltliio) benzoyl] amino] eye loliexyl] amino] -2- 
15 oxoetliyl]-5-trifluoromethyl benzamide; 

2- ( (EtJiylaminoearbonyl) amino) -N- [2- [ [ (eis) -2- [ [4- 

(metliyltliio) benzoyl] amino] eyeloliescyl] amino] -2- 
oxoetliyl] -5-trif luorometliyl benzamide ; 

20 

2- ( (Allylaminocarbonyl) amino) [2- [ [ (eis) -2- [ [4- 

(metliyltliio) benzoyl] amino] eycloliexyl] amino] -2- 
oxoetliyl]-5-trifluoromet]iyl benzamide; 

25 2-( (Iso-butylaminocarbonyl) amino) -N- [2- [ [ (eis) -2-[ [4- 
(methylthio) benzoyl] amino] eye loliexyl] amino] -2- 
oxoetliyl] -5-trif luorometliyl benzamide; 

2- ( (Cyclopentylaminocarbonyl) amino) -N- [2- [ [ (eis) -2- [ [4- 
30 (metliylthio) benzoyl] amino] cyclohexyl] amino] -2- 

oxoethyl] -5-trif luorometliyl benzamide; 
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2- ( (Tert-butoxycarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] eye lohexyl] amino] -2- 
oxoetliyl] -5-trif luorometliyl benzamide; 

5 2-( (Iso-propoxycarbonyl)amino)~N-[2~[ [ (cis) -2- [ [4- 
(metliyltliio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

2- ( (Ethoxycarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
10 (methylthio) benzoyl] amino] cycloliexyl] amino] -2- 

oxoetliyl] -5-- trif luorometliyl benzamide; 

2- ( (Pyrrolidinylcarbonyl) amino) -N- [2- [ t (cis) -2- [ [4- 
(metliylthio) benzoyl] amino] cyclohexyl] amino] -2- - 
15 oxoethyl] -5-trif luorometliyl benzamide; 

2- ( (Morpholinylcarbonyl) amino) -N- [2- [ [ (cis) -2" [ [4- 
(me thy Ithio) benzoyl] amino ]cycloliexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

20 

2- ( (Azetidinylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(methylthio ) benzoyl ] amino] cryclohexyl ] amino ] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

25 2-{ [1-Pyrrolidinylcarbonyl] amino} -i\^-{2- [ ( (cis) -4-{ [4- 
(methylthio ) benzyl ] amino } tetrahydro-2H-pyran-3 - 
yl) amino] -2 -oxoethyl} -5- (trif luoromethyl) benzamide; 

2-{ [l-Azetidinylcarbonyl]amino}-J\7'-{2- [ ( {cis)-4-{ [4- 
3 0 (methylthio) benzyl ] amino } tetrahydro-2H-pyran-3 - 

yl) amino] -2-oxoethyl}-5- (trif luoromethyl) benzamide; 
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2-{ [l-AzetidinylcarbonylJainino}-J^«{2-[ ( (cis)-4-{ [4- 
(methoxy) benzyl] ainino} tetrahydro-2i^-pyran-3- 
yl)aInino] -2-oxoethyl}-5- ( trif luoromethyl)benzaiaide; 

5 1- (4-MethyltMoben2oylaraino) -2- [2- (2-a2tiino-5- 

trif luoromethylbenzoylaminp) -acetylamino] -4- 
aminocyclohexane ; 

[2- ( { [5-benzyloxycarbonylamino-2- (4-inethylthio- 
10 benzoylamino) cyclohexyl carbamoyl] -metliyl} carbamoyl) - 

4-trif luorometliylphenyl] carbamic acid tert-butyl 
ester; 

{4- (4 -Methyl thiobenzoylamino) -3 - [2 - (3- 
15 trif luoromethylbenzoylamino) -acetylamino] -4- 

aminocyclolaexane ; 

{4- (4-methyltliiobenzoylaitiino) -3- [2- CS- 
trif luoromethylbenzoylamino ) acetylamino ] - 
20 cyclohexyl} carbamic acid benzyl ester; 

1- (4-Methanesulfonylbenzoylainino) -2- [2- (3- 

trif luoromethylbenzoylamino) -acetylamino] cyclohexyl- 
4-aminocyclohexane ; 

25 

1- (4~Methylthioben2oylamino) -2- [2- (2-amino-5- 

trif luoromethylbenzoylamino) acetylamino] -4- (2- 
propy lamino ) cyclohexane ; 

30 1- (4-Methylthiobenzoylamino) -2- [2- (2-amino-5- 

trif luoromethylbenzoylamino) acetylamino] -4- (3- 
methylureido) cyclohexane; 
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1- (4~Methyltliiobenzoylainino) -2- [2~ (3- 

trif luoromethylbenzoylamino) acetylaitdno] 6- 
aiciino cyclohexaxie ; 

5 1- l4-Methylthiobenzoylamino) -2- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] 6- (2- 
propylamino ) cyclohexane ; 

1- (4-Methylthio-bGnzoylainino) -2- [2- (2-Amino-5- 
10 trif l-uoromethyl-benzoylamino) -acetylamino] -4- 

aminocyclohexane ; 

4- (4-Methylthiobenzoylainino) -3- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] -4- (2- 
15 propylamino ) -cycloliexane ; 

1- (4~Methylt]iiobenzoylainino) -2- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] -5- 
aminocyclohexane ; 

20 

2- Amino-N- ({2- [ (4- 

methylthiophenylamino ) methyl ] cyclohexylcarbamoyl } - 
methyl ) -5 - ( trif luoromethyl ) benzamide ; 

25 2-Isopropylamino-N-{ [ (cis) 2- {4-methylthiobenzylamino) - 
cyclohexylcarbamoyl] -methyl} -5-trifluoromethyl- 
benzamide; 

2- (3-Isopropylureido) -N-{ [2- (4- 
3 0 methyl thiobenzylamino ) cyclohexylcarbamoyl ] -methyl } - 

5- tri f luoromethylbenzamide ; 

2- (3-Morpholinyitzreido) -3SI-{ [2- (4- 

me thy 1 thiobenzylamino) cyclohexylcarbamoyl] -methyl} - 
35 5-trifluoromethylbenzamide; 
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2-Ainino-N- ( {2- (cis ) - [3- < 4- 

methylthiophenyDureido] cyclohexylcarbamoyDiaethyl) - 
S^trif luoroinethyl benzamide; 



{2- [({2- (Cis) -[3- (4- 

methanesulf onylphenyl ) ureido ] cyclohexyl carbamoyl } met 
hy 1 ) carbamoyl ] - 4 - tr i f luor ome thylphenyl } carbamic 
acid tert-butyl ester; 

10 

2-amino-i\^- {2- [ ( {2S, 4J?) -4-{ [4- (methylthio) benzyl] amino} -1- 



15 2-Amino-i\7'-{2- [ ( (3i?,45)-4-{ [4- (methylthio) benzyl] amino} -1- 
propyl-3-piperidinyl) amino] -2-oxoethyl}-5- 
( tri f luorometliyl ) benzamide ; 

2-amino-i\r-{2- [ { (cis) -4-{ [4- (methylthio ) benzoyl] amino }-l- 



5 



propyl -3 -piperidinyl) amino] -2-oxoethyl}-5- 
( tri f luoromethyl ) benzamide ; 



20 



methyl-3 -piperidinyl) amino] -2-oxoethyl}-5- 
( tri f luoromethyl ) benzaniide ; 



25 



i\r-{2- [ ( (cis) -4-{ [4-chlorobenzyl]amino}-3- 
. piperidinyl) amino] -2-oxoethyl} -3- 
( tri f luoromethyl ) benzamide ; 



2^-{2-[ ( (cis)-4-{ [4-'(methylthio)benzyl]amino}-3- 
piperidinyl) amino] -2-oxoethyl} -3- 
( tri f luoromethyl ) benzamide ; 



30 



2-Amino-I\r-{2- [ ( (cis)-4-{ [4-chlorobenzyl] amino}-3- 
piperidinyl) amino] -2~oxoethyl} -5- 
( tri f luor ome thy 1 ) benzamide ; 
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2-Amino-2V'-{2- [ { {cis)-4-{ [4-methylthiobenzyl]amino}-3- 
piperidinyl) amino] -2-oxoethyl}-5- 
( tri f luoromethyl ) benzamide ; 

5 2~Ainino-2\r-'{2-[ ( (cis)~4-{ [4-ethylthioben2yl] amino}-3- 
piperidinyl) amino] -2-oxoethyl}-5- 
( tr i f luorometliyl ) benzamide ; 

i^-{2-[ ( (cis)-4-{ C4-methylthiobenzyl] amino} ^l-metliyl-3- 
10 piperidinyl) amino]-2-oxoetllyl}-3- 

( tri f luororaetliyl ) benzamide ; 

N-{2-[( (cis)"-4-{bist4-methyltliiobenzyl] amino} -l-methyl-3- 
piper idinyl ) amino] -2-oxoetliyl } -3- 
15 (trif luoromethyl) benzamide ; 

2-Amino-2^-{2- [ ( (cis)-4-{ [4-methylthiobenzyl]amino}-l- 
metliyl-3-piperidinyl) amino] -2-oxoetl3iyl} -5- 
( tri f luorometliyl ) benzamide ; 

20 

i^'-{2-[ ( (cis)-4-{ [ 4-metliyltliiobenzyl] amino} -l-acetyl-3- 
piperidinyl ) amino] -2-oxoetliyl} -3- 
( tri f luorometliyl ) benzamide ; 

25 2-Amino-2^-{2-[ ( (cis)-4-{ [4-methylthiobenzyl]amino}-l- 
tnityl-3-piperidinyl) amino] -2-oxoetliyl} -5- 
( trif luorometliyl ) benzamide ; 

2-Cyclohexylamino-2\r-{2 - [ ( (cis)-4-{ [4- 
30 methylthiobenzyl] amino} -l-propyl-3- 

piperidinyl) amino] -2-oxoethyl}-5- 
( trif luoromethyl ) benzamide ; 

2-Iso-propylamino-Jyr-{2- [ ( (cis) -4-{ [4- 
35 methylthiobenzyl] amino}-'l-propyl-3- 
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piperidinyl) amino] -2-oxoethyl}-5- 
( tri f luoromethyl ) benzamide ; 



5 



2- (Pyrrolidinylcarbonyl)ainino-J7'-{2- [ (.{cis)-4-{ [4- 
methyl thiobenzyl ] amino} -l-propyl-3- 
piperidinyl) amino] -2-oxoetliyl} -5- 
( tri f luoromethyl ) benzamide ; 



10 



2- (Methylaminocarbonyl)amino-J/-{2- [ ( (cis) -4-{ [4 
methyl thiobenzyl ] amino } - 1 -pi'opy 1 - 3 - 
piperidinyl) amino] -2-oxoethyl} - 5- 
( tri f luoromethyl ) benzamide ; 



3-Amino-N-{2-[ ( (cis)-4"-{ [ 4-methyl thiobenzyl] amino} -1- 
15 propyl - 3 -piperidinyl ) amino ] - 2 - oxoe thy 1 } - 5 - 

( tri f luoromethyl ) benzamide ; 

W-{2- [ ( (cis) -4-{ [4-aminosulfonylbenzoyl]amino}-3- 



l^-{2 - [ { (cis) -4-{ [4-methylsulf onylbenzoyl] amino}-3- 
piperidinyl) amino] -2-oxoethyl}-3- 
{ tri f luoromethyl ) benzamide ; 

25 

2-Amino-i\r-{2- [ ( (cis) -4~{ [4- (methylthio) benzoyl] amino) --3- 
piperidinyl) amino] -2-oxoethyl}-5- 
( tri f luoromethyl ) benzamide ; 

30 i\r-{2- [ ( (cis) -4-{ [4-inethylthiobenzoyl] amino} -l-methyl-3- 
piperidinyl) amino] -2-oxoethyl}-3- 
( trif luoromethyl ) benzamide ; 



20 



piperidinyl) amino] -2-oxoethyl) -3- 
( tri f luoromethyl ) benzaitiide ; 
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iV'-{2-[ ( (cis) -4-{ [ 4-methylthiobenzoyl] amino} -l-acetyl^3- 
piperidinyl) amino] -2-oxoethyl}-3- 
( tri f luorome thyl ) benzamide ; 

5 2 -Amino-i\r- {2-[((cis)-4-{[4 -methyl thi obenzoyl ] amino} - 1- 
butyl- 3 -piperidinyl) amino] -2-oxoet]iyl}-3- 
( trif luoromethyl ) benzamide ; 

2-Cyclo]iexylamino-J\r-{2-[ ( (cis)-4-{ [4- 
10 methylthiobenzoyl] amino) -l-propyl-3- 

piperidinyl ) amino ] - 2 -oxoe thyl } - 5 - 
• (trif luoromethyl)benzamide; 

2- Iso-^propylamino-J^-{2-[ ( (cis)-4~{ [4- 

15 methyltliiobenzoyl]amino}-l-propyl-3- 
piperidinyl) amino] -2-oxoethyl}-5-- 
( tri f luoromethyl ) benzamide ; 

3- Amino-jW-{2-[ ( {cis)-4"{ [4-methylthiobenzoyl] amino} -1- 
20 propyl -3 -piper idinyl) amino] -2-oxoethyl} - 5- 

( trif luoromethyl) benzamide ; 
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i^-{2- [ { (cis) -3-{ [4- (aminosulf onyl) benzoyl] amino} -4- 
piperidinyl ) amino ] - 2 - oxoe thy 1 } - 3 - 
( tr i f luoromethy 1 ) benzamide ; 

5 N- { [ 4-Dimethylamino-2- ( 4-methylsulf anyl-benzylamino) - 
cyclohexylcarbamoyl] -methyl} -3- trifluoromethyl- 
benzamide trifluoroacetate; 

N- { [2- (4-Cliloro-benzylamino) -4-dimethylamino- 
10 cyclohexylcarbamoyl] -methyl } -3- trifluoromethyl- 

benzamide trifluoroacetate; 

N- { [ 4-Dimethylamino-2- { 4-methoxy-benzylamino ) - 

cyclohexylcarbamoyl ] -methyl } -3 - trif luoromethyl- 
15 benzamide trifluoroacetate; and 

N- { [ 4-Dimethylamino-2- ( 4-methyl-benzylamino) - 

cyclohexylcarbamoyl ] -methyl } -3- trif luoromethyl- 
benzamide trifluoroacetate. 

20 

In another embodiment, the present invention is 
directed to a pharmaceutical coirposition, coinprising a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound of Fonnula (I) • 

25 

In cuiother embodiment, the present invention is 
directed to a method for modulation of chemol^ine or 
chemolcine receptor activity conqprising administering to a 
patient in need thereof a ttierapeutically effective 
30 amount of a compound of Formula (I) . 

In another embodiment, the present invention is 
directed to a method for modulation of MCP-1, MCP-2, MCP- 
3 and MCP-4, and MCP-5 activity that is mediated by the 
35 CCR2 receptor coirprising administering to a patient in 
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need thereof a therapeutically effective amount of a 
coirpound of Formula (I) . 

In another embodiment, the present invention is 
5 directed to a method for modulation of MCP-1 activity 
comprising administering to a patient in need thereof a 
therapeutically effective amount of a compound of Formula 
(I). 

10 In another embodiment, the present invention is 

directed to a method for treating or preventing disorders, 
comprising administering to a patient in need thereof a 
therapeutically effective amount of a compotind of Fonmila 
(I), said disorders being selected from osteoarthritis, 

15 aneurism, fever, cardiovascular effects, Crohn's disease,, 
congestive heart failure, autoimmune diseases, HIV- 
infection, HIV-associated dementia, psoriasis, idiopathic 
pulmonary fibrosis, transplant arteriosclerosis, 
physically- or chemically- induced brain trauma, 
0 inflammatory bowel disease, alveolitis, colitis, systemic 
lupus erythematosus, nephrotoxic serum nephritis, 
glomeirulamephritis, asthma, multiple sclerosis, 
artherosclerosis, and rheumatoid arthritis, 

5 In another embodiment, the present invention is 

directed to a method for treating or preventing 
disorders, of Formula (1), wherein said disorders being 
selected from psoriasis, idiopathic pulmonaary fibrosis, 
transplant arteriosclerosis, physically- or chemically- 

D induced brain trauma, inflammatory bowel disease, 
alveolitis, colitis, systemic lupus erythematosus, 
nephrotoxic serum nephritis, glomerulamephritis, asthma, 
multiple sclerosis, artherosclerosis, and rheumatoid 
arthritis. 
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In another ernbodimentV the present invention is 
directed to a method for treating or preventing 
disorders, of Formula (I), wherein said disorders being 
selected from alveolitis , colitis, systemic lupus 
5 erythematosus, nephrotoxic serum . nephritis , 

glomerulamephritis, asthma, multiple sclerosis, 
artherosclerosis, and rheumatoid arthritis. 

In another embodiment, the present invention is 
10 directed to a method for treating or preventing 

disorders, of Formula (I), wherein said disorders being 
selected from asthma, multiple sclerosis, 
artherosclerosis, and rheumatoid arthritis • 

In another embodiment, the present invention is 
directed to a method for treating or preventing rheumatoid 
arthritis, comprising administering to a patient in- need 
thereof a therapeutically effective amount of a conqpound 
of Formula (I) . 

In another embodiment, the present invention is 
directed to a method for treating or preventing multiple 
sclerosis, comprising administering to a patient in need 
thereof a therapeutically effective amotint of a conpound 
of Formula (I) . 

In another embodiment, the present invention is 
directed to a method for treating or preventing 
atherosclerosis, comprising adptiinistering to a patient in 
30 need thereof a therapeutically effective amount of a 
compoTond of Formula (I). 

In another embodiment, the present invention is 
directed to a method for treating or preventing asthma. 
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coirprising adirdni staring to a patient in need thereof a 
therapeutically effective amount of a compound of Formula 
(I). 

5 In another embodiment, the present invention is 

directed to a method for treating or preventing 
inflammatory diseases, comprising administering to a 
patient in need thereof a therapeutically effective 
amoimt of a compound of Formula (I) . 

10 

In another embodiment, the present invention is directed 
to a method for modulation of CCR2 activity comprising 
administering to a patient in need thereof a 
therapeutically effective amount of a compound of Formula 
15 (I) - 

In another embodiment, ring B is selected from 
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aAc \fk Pa a Q Pa 

ft t i t t 

A A, h. d p. G 

O O X) ' 

X •< , K ■< , X ■< , and N ■< , ring B being 
optionally substituted with 0-1 "R^ . 

5 

In another embodiment, ring B is selected from , 

vfl. P/ Q ft ft 

> <r and ^ ^^ and 

A. 

10 In another embodiment/ Z is -C(0)-. 

In another erribodiment, is selected from H, C^^^ alkyl, 
C3_8 alkenyl, C3.8 alkynyl, (CRR)qOH, {CHR)sSH, 
(CKR)tOR4<l, (CHR)tSR*<^, (CHR) ^NR^^R^^, (CHR) qC (O) OH, 
15 (CHR) rC (0) R^, (CHR) (0)NR^aR4a^ (CHR) ^NR*^ (O) R*l>, 

(CHR) tOC(0)NR^aR^a^ (CHR) j-NR^ac (O) OR^^, 
(CHR) tNR^^C (O) R^^, (CHR) ^C (O) OR^^), (CHR) tOC (0) R^^, 
(CHR) rS (O) pR^^, (CHR) (0) zNR^^R^a, (CHR) jjm^^S (O) sR^^; 
aiid 

20 

R, at each occurrence, is independently selected from H, 
methyl , ethyl , propyl , allyl , propyny 1 , ( CH2 ) r^^^e 

cycloalkyl, and (CH2)rphenyl substituted with R^®. 
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10 



In another embodiment, is selected from H, methyl, 
ethyl, propyl, i-propyl, butyl, i-butyl, allyl, 
propynyl, (CRR)qOH, {CRR)tSH, (CRR)tOR4d, (CRR)tSR^<^, 
(CRR) tNR4aR4a^ (crr) ^{0)oh^ (crR) (O) R^^, 
(CRR) rC (0)NR4aR4a^ (qRR) tNR^ac (O) R^^^ 
(CRR)tOC{0)NR4aR4a^ (CRR)tNR^^C(0)OR^d, 
(CRR) tWR^^C (O) R4b, (CRR) (O) OR^^, (CRR) tOC (0) R^h, 
(CRR) rS (0)pR41^, (CRR) rS (0) 2NR4^R^^, (CRR) rNR^^S (O) 2R*^- 

R^^ is selected from H, methyl, ethyl, propyl, i-propyl, 
butyl, i-butyl, t-butyl, pentyl, and cyclopropyl; 
and 

15 R4d is selected from methyl, ethyl, propyl, i-propyl, 
butyl, i -butyl, t-butyl, pentyl, and cyclopropyl. 

In another embodiment, R^ is selected from H, methyl, 
ethyl, propyl, i-propyl, butyl, i-butyl, allyl, 
20 propynyl, (CH2)rC(0)R^^. 

In another embodiment, r5, at each occurrence, is 
independently selected from H, methyl, ethyl, 
propyl, i-propyl, butyl, i-butyl, allyl, propynyl, . 
25 {CH2)rOH, (CH2)rOR5<a, {CH2) rNRSa^Sa^ (CH2) rC (0) OH, 

(CH2)rC(0)R5b, (CH2) rC (0)NR5aR5a^ {CH2) rNR^ac (O) R^b, 
( CH2 ) rOC ( O) NR5aR5a^ ( ch^ ) ^NRSac ( O ) OR^^, 
( CH2 ) rNRSac ( O ) R^b ^ ( CH2 ) rC ( O ) OR^b , ( CH2 ) rOC ( O ) R^b , 
(CH2)rNR5as(o)2R5b^ and C1-5 haloal3c/l; and 



30 



R5a, at each occurrence, is independently selected from H, 
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, 
pentyl, hexyl, cyclopropyl, and cyclobutyl. 
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In another exhbodiment, R^, at each occurrence, is 
independently selected from H, (CH2)rNR^*R^^' 
(CH2)rNR5aC(0)R5b, and (CHgjrNR^^C (0) 0R5d. 

5 In another embodiment, R^ is selected from phenyl 

substituted with 0-2 R^, naphthyl substituted with 
0-2 R^, and a 5-10 membered heteroaryl system 
containing 1-4 heteroatoms selected from N, 0, and 
S, substituted with 0-3 R^ wherein the heteroaryl 

10 is selected from indolyl, benzimidazolyl, 

benzofuranyl, benzpthiof uranyl , benzoxazolyl, 
benzthiazolyl , benztriazqlyl , benz tetrazolyl , 
benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, 
cinnolinyl, furanyl, imidazolylr indazolyl, indolyl, 

15 isoquinolinyl isothiazolyl, isoxazolyl, oxazolyl, 

pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, 
pyridinyl, pyrimidinyl, pyrrolyl, quinazolinyl, 
guinolinyl, thiazolyl, thienyl, and tetrazolyl. 

20 In another embodiment, R^ is selected from a Ce-io aryl 

group substituted with 0-3 R^ wherein the aryl group 
is selected from phenyl and naphthyl, and a 5-10 
meiDbered heteroaryl system containing 1-4 
heteroatoms selected froiu N and O, substituted with 

25 0-3 R^ wherein the heteroaryl system is selected 

from furyl, indolyl, and benzotriazolyl . 

In another embodiment, R^ is selected from phenyl 
substituted with 0-2 R'^, and a 5-10 membered 

30 heteroaryl system containing 1-4 heteroatoms 

selected from N, O, and S, sxibstituted with 0-3 R^ 
wherein the heteroairyl is selected from 
benzimidazolyl, benzofuranyl, benzothiofuranyl, 
benzoxazolyl, benzthiazolyl, benztriazolyl, 

35 benztetrazolyl, benzisoxazolyl, benzisothiazolyl. 
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benziitiidazalonyl, cinnolinyl, furanyl, imidazolyl, 
indazolyl, indolyl, isoguinolinyl isothiazolyl, 
isoxazolyl, oxazolyl, pyrazinyl/ pyrazolyl, 
pyridazinyl, pyridyl, pyridinyl, pyrimidinyl , 
5 pyrrolyl, quinazolinyl, quinolinyl, tHiazolyl, 

thienyl, and tetrazolyl. 

In another embodiment, r2 is selected from phenyl 
substituted with 0-2 R'^. 

10 

In another embodiment, R^, at each occurrence, is 

selected from Ci_8 alkyl, C2-8 alkenyl, C2-8 alkynyl, 
(CH2)rC3-6 cycloalkyl, CI, Br, I, F, NO2/ CN, 
(CH2) rNR^^R^^/ (CH2) rOH, (CH2) rO (CH2) rR^«i, (CH2)rSH, 

15 (CH2)rC(0)H, (CH2) rS (CH2) rR^^. (CH2 ) rC (O) OH, 

(CH2)rC(0) (CH2)rR^^/ (CH2 )rC (0)NR6aR6a, 
(CH2)3JJ!rR"C(0) (CH2)rR^. (CH2) rC (O) O (CH2 ) rR^'^/ 
(CH2)rOC(0) {CH2)rR^^. (CHg) rS (0)p {CH2) rR^^^. 
(CH2)rS(0)2NR^aRSa^ (CH2) pNR^S (O) 2 (CH2 ) rR^^/ 

20 (CH2)rNR^^S(0)2 NR^^R^^, Ci_6 haloalkyl, and 

(CH2)rPhenyl substituted with 0-3 R^®; 

R^^, at each occurrence, is independently selected from H, 
methyl, ethyl, propyl, i-propyl, butyl, i -butyl, t- 
25 butyl, pentyl, hexyl, cyclopropyl and phenyl; 

R^, at each occurrence, is selected from methyl, ethyl, 
propyl, i-propyl, butyl, i -butyl, t-butyl, pentyl, 
hexyl, cyclopropyl, and phenyl; 



30 



R^^', at each occurrence, is selected from methyl, CF3, 
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, 
pentyl, hexyl, cyclopropyl, and phenyl; 
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R^®, at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
Br, I, CN, NO2, (CF2)rCF3, {CH2)rOCi-5 alkyl, OH, SH, 
(CH2)rSCi^5 alkyl, {CH2)rNR^^R^^/ and {CH2) rPhenyl; and 

5 

R^f, at each occurrence, is selected from H, methyl, 

ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, 
pentyl, hexyl, cyclopropyl, and phenyl. 

10 In another embodiment, is selected from methyl, ethyl, 
propyl, ,i -propyl, butyl, F, Cl, Br, I, NO2, CN, 
0(CH2)rR^^/ C(0)H, SR^d, NR^aR^a^ 0C(0)R6b, S(0)pRSb, 
(CHR')rS(0)2NRS^R6^, CF3; 

15 R^a is H, methyl, or ethyl; 

R^^ is H or methyl; and 

R^d is methyl, phenyl, CF3^ and (CH2) -phenyl . 

20 

In another embodiment, R*^ is selected from methyl, ethyl, 
propyl, i-propyl, butyl, i-butyl, s- butyl, t-butyl, 
pentyl, hexyl, {CH2>rC3-6 cycloalkyl, Cl, Br, I, F, 
NO2, CN, (CH2)rNR7aR7a^ (CH2>rOH, {CH2) rO (CH) rR'^^, 

25 (CH2)rSH, (CH2)rC(0)H, {CH2 ) rS (CH2) r^'^'^r (CH2 ) rC (O) OH, 

(CH2)rC(0).(CH2)rR'^^. (CHg) rC (0) NR^aRVa^ 
(CH2)rNR7fC(0) (CH2)rR''^. (CH2) rC (0) 0 {CH2) rR'^<ir 
(CH2)rOC(0) (CH2)rR'^t>^ (CHj) jim^ac (0) NR7aR7a^ 

( CH2 ) rNR7 ^ { O ) 0 ( CH2 ) r R"^^ . ( CH2 ) rS ( 0 ) p ( CH2 ) rR"^^ . 
30 (CH2)rS(0)2NR7aR7a^ (CH2 ) r^W^S (O) 2 (CH2 ) rR*^^. Ci-6 

haloalkyl, and (CH2)rPhenyl substituted with 0-3 R^^; 

R7a^ at each occurrence, is selected from H, methyl, 

ethyl, propyl, i -propyl, butyl, i -butyl, t-butyl, 
35 pentyl, hexyl, and cyclopropyl; 
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b7^, at each occurrence, is selected from methyl, ethyl, 
propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, 
hexyl , and cyclopropyl ; . 

5 

R^^, at each occurrence, is selected from methyl, CF3, 

ethyl, propyl, i -propyl, butyl, i -butyl, t-butyl, . 
pentyl, hexyl, and cyclopropyl; 

10 R7e, at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
Br, I, CN, {CF2)rCF3, (CH2)rOCi-5 alkyl, 0H> SH, 

{CH2)rSCi.5 alkyl, (CH2)rNR7fR7f ^ ^^d ( CH2 ) rPheny 1 ; and 

15 R'^f, at each occurrence, is selected from H, methyl, 

ethyl, propyl, i -propyl, butyl, i -butyl, t-butyl, 
pentyl, hexyl, cyclopropyl, and phenyl. 

In another embodiment, is selected from methyl, ethyl, 
20 propyl, i-propyl, butyl, i -butyl, s-butyl, pentyl, 

hexyl, CI, Br, I, F, .NO2, NR7aR7a^ NHC(0)NHR7a, 
NR7ac(0)R7b, NR^^C (0) OR^d, CF3 , OCF3 , C(0)R7b, 
NR'7fC(0)igHR'7a, and NHS(0)2R''^. 

25 In another embodiment, R^ is H. 

In another embodiment, R^ is H, methyl, or CH2-R^. 

In another embodiment, rH and R^^ are H. 

30 ' 

The invention may be embodied in other specific 
forms without departing from the spirit or essential 
attributes thereof. This invention also encompasses all 
combinations of preferred aspects of the invention noted 

35 herein. It is imderstood that any and all embodiments of 
the present invention may be taken in conjunction with 
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any other eitibodiment to describe additional even more 
preferred embodiments of the present invention. 
Furthermore, any elements of an embodiment are meant to 
be combined with any and all other elements from any of' 
5 the embodiments to describe additional embodiments. 

PEFINiyiONS 

The coittpounds herein described may have asymmetric 

10 centers. Compotmds of the present invention containing 
an asymmetrically substituted atom may be isolated in 
optically active or racemic fonns. It is well known in 
the art how to prepare optically active forms, such as by 
resolution of racemic forms or by synthesis from 

15 optically active starting materials. Many geometric 
isomers of olefins, C=N double bonds/ and the like can 
also be present in the con5>ounds described herein, and 
all such stable isomers are contemplated in the present 
invention. Cis and trans geometric isomers of the 

20 corrrpounds of the present invention are described and may 
be isolated as a mixture of isomers or as separated 
isomeric forms. All chiral, diastereomeric, racemic 
forms and all geometric isomeric forms of a structure are 
intended, unless the specific stereochemistiy or isomeric 

25 form is specifically indicated. 

The term "substituted," as used herein, means that 
any one or more hydrogens on the designated atom is 
replaced with a selection from the indicated group, 
provided that the designated atom's normal valency is not 

30 exceeded, and that the substitution results in a stable 
coirpound. Vttxen a sxabstitent is keto (i.e., =0), then 2 
hydrogens on the atom are replaced. 

When any variable (e.g., R^) occurs more than one 
time in any constituent or formula for a compound, its 

35 definition at each occurrence is independent of its 

definition at every other occurreqice. Thus, for exairple, 
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if a group is shown to be siibstituted with 0-2 R^, then 
said group may optionally be substituted with up to two 
Ra groups and at each occurrence is selected 
independently from the definition of R^. Also, 
5 combinations of substituents and/or variables are 

permissible only if such combinations result in stable 
compounds. 

When a bond to a substituent is shown to cross a 
bond connecting two atoms in a ring, then such 

10 substituent may be bonded to any atom on the ring. When 
a substituent is listed without indicating the atom via 
which such substituent is bonded to the rest of the 
con^jouiid of a given fonmila, then such substituent may be 
bonded via any atom in such substituent. Combinations of 

15 substituents and/or variables are permissible only if 
such combinations result in stable compounds. 

As used herein, "Ci-s alkyl" is intended to include 
both branched and straight-chain saturated aliphatic 
hydrocarbon groups having the specified number of carbon 

20 atoms, examples of which include, but are not limited to, 
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec- 
butyl, t-butyl, pentyl, and hexyl. Ci-s alkyl, is intended - 
to include Ci, C2, C3, C4, C5, Ce. C7, and Cs alkyl groups. 
"Alkenyl" is intended to include hydrocarbon chains of 

25 either a straight or branched configuration and one or 
more unsaturated carbon-carbon bonds which may occur in 
any stable point along the chain, such as ethenyl, 
propenyl, and the like. "Alkynyl" is intended to include 
hydrocarbon chains of either a straight or branched 

30 configuration and one or more unsaturated triple carbon- 
carbon bonds which may occur in any stable point along 
the chain, such as ethynyl, propynyl, and the like. "Cs-g 
cycloalkyl" is intended to include saturated ring groups 
having the specified number of carbon atoms in the ring, 
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including mono-, bi-, or poly-cyclic ring systems, such 
as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 
cycloheptyl in the case of C7 cycloalkyl- Cs-g cycloalkyl, 
is intended to include C3, C4, C5, and Cg cycloalkyl 
5 groups 

"Halo" or "halogen" as used herein refers to fluoro, 
chloro, bromo, and iodo; and "haloalkyl" is intended to 
include both branched and straight -chain saturated 
aliphatic hydrocarbon groups, for example CF3, having the 

10 specified number of carbon atoms, substituted with 1 or 

more halogen (for example -CvFw where v = 1 to 3 and w = 1 
to (2v+l) ) , . 

As used herein, the term " 5-5-membered cyclic ketal" 
is intended to mean 2 , 2-disubstituted 1, 3-dioxolane or 

15 2, 2-disubstituted 1,3-dioxane and their derivatives. 

As used herein, "carbocycle" or "carbocyclic 
residue" is intended to mean any stable 3, 4, 5, 6, or 7- 
membered monocyclic or bi cyclic or 7, 8, 9, 10, 11, 12, 
or 13~menLbered bicyclic or tricyclic, any of which may be 

20 saturated, partially unsaturated, or aromatic. Examples 
of such carbocycles include, but are not limited to, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, adamantyl, cyclooctyl, ; 
[3.3 . OJbicyclooctane, [4.3 . O]bicyclononane, 

25* [4.4.0]bicyclodecane (decalin) , [2 . 2 . 2]bicyclooctane, 
fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or 
tetrahydronaphthyl (tetralin) . 

As used herein, the term "heterocycle" or 
"heterocyclic system* is intended to mean a stable 5, 6, 

30 or 7-membered monocyclic or bicyclic or 7, 8, 9, or 10- 
membered bicyclic heterocyclic ring which is saturated, 
partially unsaturated or unsaturated (aromatic) , and 
which consists of carbon atoms and 1, 2, 3, or 4 
heteroatoms independently selected from the group 

35 consisting of N, NH, 0 and S and including any bicyclic 



76 



wo 02/060859 



PCTAJSOl/50252 



group in which any of the above-defined heterocyclic 
rings is fused to a benzene ring. The nitrogen and 
sulfur heteroatoms may optionally be oxidized. The 
heterocyclic ring may be attached to its pendant group at 
5 any heteroatom or carbon atom which results iii a stable 
structure. The heterocyclic rings described herein may 
be Slabs titu ted on carbon or on a nitrogen atom if the 
resulting compoimd is stable. If specifically noted, a 
nitrogen in the heterocycle may optionally be 
10 quaternized. It is preferred that when the total number 
of S. and O atoms in the heterocycle exceeds 1, then these 
heteroatoms are not adjacent to one another. As used 
herein, the term "aroinatic heterocyclic system' or 
"heteroaryl' is intended to mean a stable 5- to 7- 
15 membered monocyclic or bicyclic or 7- to 10-membered 
bicyclic heterocyclic aromatic ring which consists of 
carbon atoms and from 1 to' 4 heterotams independently 
selected from the group consisting of O and S and is 
aromatic in nature. 
20 Examples of heterocycles include, but are not 

limited to, iH-indazole, 2-pyrrolidonyl, 2H,6H-1,5,2- 
dithiazinyl, 2H-pyrrolyl, llH-indolyl, 4-piperidonyl, 4aH- 
carbazole, 4H-quinolizinyl, 6H-1,2, 5-thiadiazinyl, 
acridinyl, azocinyl, benzimidazolyl, benzofuranyl, 
25 benzothiofuranyl, benzothiophenyl, benzoxazolyl, 
benzthiazolyl, benztriazolyl, benztetrazolyl, 
benzisoxazolyl , benzisothiazolyl , benzimidazalonyl , 
carbazolyl, 4air-carbazolyl, p-carbolinyl, chromanyl, 
chromenyl, cinnolinyl, decahydroguinolinyl , 2ff, 6Jf-l, 5, 2- 
30 dithiazinyl, dihydrofuro [2, 3-jb] tetrahydrofuran, furanyl, 
furazanyl, imidazolidinyl, imidazolinyl , imidazolyl, 
indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 
isobenzofuranyl, isochromanyl, isoindazolyl^ 
isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl) , 
35 isothiazolyl, isoxazolyl, moirpholinyl, naphthyridinyl, 
octahydroisoquinolinyl, oxadiazolyl, 1, 2, 3~oxadiazolyl, 
1,2,4-oxadiazolyl, 1, 2, 5-oxadiazolyl, 1, 3, 4-oxadiazolyl, 
oxazolidinyl. , oxazolyl, oxazolidinylperimidinyl. 
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phenanthridinyl , phenaxithrolinyl , phenarsazinyl , 
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl , 
phthalazinyl/ piperazinyl, piperidinyl, pteridinyl, 
piperidonyl , 4-piperidonyl , pteridinyl , purinyl , pyranyl , 
5 pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, 
pyridazinyl, pyridooxazole, pyri do imidazole, 
pyridothiazole , pyridinyl , pyridyl , pyrimidinyl , 
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, 
quinolinyl, 4H-quinolizinyl, quinoxalinyl , quinuclidinyl/ 
10 carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, 
tetreOiydroquinolinyl , SH-l , 2 , 5 - thiadiazinyl , 1 , -2 , 3 
thiadiazolyl, 1,2, 4-thiadiazolyl, 1,2, 5-thiadiazolyl, 

1.3.4- thiadiazolyl, thianthrenyl , thiazolyl, thienyl, 
thienothiazolyl , thienooxazolyl , thienoimidazolyl , 

15 thiophenyl, triazinyl, 1,2,3-triazolyl, 1, 2 , 4-triazolyl, 

1. 2. 5- triazolyl, 1, 3 r 4-triazolyl, tetrazolyl, and 
xanthenyl . In another aspect of the invention, the 
heterocycles include, but are not limited to, pyridinyl, 
thiophenyl, furanyl, indazolyl, benzothiazolyl, 

2 0 benzimidazolyl , benzothiaphenyl , benzof \iranyl , 

benzoxazolyl , benzisoxazolyl, quinolinyl, isoq[uinolinyl, . 
imidazblyl, indolyl, isoidolyl, piperidinyl, piperidonyl, 
4-piperidonyl , piperonyl , pyrrazolyl , 1,2, 4-triazolyl , 
1, 2, 3-triazolyl, tetrazolyl, thiazolyl, oxazolyl, 

25 pyrazinyl, and pyrimidinyl. Also included are fused ring 
and spiro confounds containing, for example, the above 
heterocycles . 

Examples of heteroaryls are IH-indazole, 2H, 6H- 
1,5,2-dithiazinyl, indolyl, 4aH-carbazole, 4H- 

30 quinolizinyl, 6H-1, 2 ; 5- thiadiazinyl, acridinyl, azocinyl, 
benzimidazolyl, benzofuranyl, benzothiofuranyl, 
benzothiophenyl, benzoxazolyl, benzthiazolyl , 
benztriazolyl , benztetrazolyl , benzisoxazolyl , 
benzisothiazolyl, benzimidazalonyl, carbazolyl, 

35 4aJir-carbazoiyl, p-carbolinyl, chromanyl, chromenyl, 

cinnolinyl , decahydroquinolinyl , , 2H, 6H-1 ,5,2 -dithiazinyl , 
dihydrof uro [2 , 3-Jt>] tetrahydrof uran, furanyl , f urazanyl , 
imidazolidinyl, imidazolinyl , imidazolyl, indazolyl, 
indolenyl, indolinyl, indolizinyl, indolyl, 
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isobenzofuranyl, isochromanyl, isoindazolyl, 
isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl) / 
isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, 
octahydroisoquinolinyl , oxadiazolyl, 1,2, 3 -oxadiazolyl , 
5 1,2, 4-oxadiazolyl , 1,2, 5-oxadiazolyl , 1,3, 4-oxadiazolyl , 
oxazolidinyl . , oxazolyl , oxazolidinylperimidinyl , 
phenanthridinyl, phenanthrolinyl, phenarsazinyl, 
phenazinyl , phenothiazinyl , phenoxathiinyl , phenoxazinyl , 
phthalazinyl, piperazinyl, piperidinyl, pteridinyl, 

.10 piperidonyl, 4-piperidonyl, pteridinyl, purinyl, pyranyl, 
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, 
pyridazinyl, pyridooxazole, pyridoimidazole, 
pyridothiazole, pyridinyl, pyridyl, pyrimidinyl , 
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, 

15 quinolinyl, 4H-quinolizinyl, guinoxalinyl , quinuclidinyl, 
carbolinyl, tetrahydrofuranyl, tefcrahydroisoquinolinyl, 
tetrahydrocjuinolinyl, 6H-1, 2 , 5--thiadiazinyl, 1,2,3- 
thiadiazolyl, 1, 2 , 4-thiadiazolyl, 1,2, 5-thiadiazolyl, 

1.3. 4- fchiadiazolyl, thianthrenyl, thiazolyl, thienyl, 
20 thienothiazolyl, thienooxazolyl, thienoimidazolyl, 

thiophenyl, triazinyl , 1,2, 3-triazolyl , 1,2, 4-triazolyl, 

1.2.5- triazolyl, 1, 3, 4-triazolyl, tetrazolyl, and 
xanthenyl. In another aspect of the invention, examples 
of heteroaryls are indolyl, benzimidazolyl, benzofuranyl, 

25 benzothiofuranyl, l^enzoxazoiyl, benzthiazolyl, 
benztriazolyl, benz tetrazolyl, benzisoxazolyl, 
benzisothiazolyl, benzimidazalonyl, cinnolinyl, furanyl, 
imidazolyl, indazolyl, indolyl, isoquinolinyl 
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, 

30 pyridazinyl, pyridyl, pyridinyl, pyrimidinyl, pyrrolyl, 
quinazolinyl, quinolinyl, thiazolyl, thienyl, and 
tetrazolyl. 

The phrase " pharmaceutical ly acceptable" is employed 
herein to refer to those compounds, materials, 
35 compositions, and/ or dosage forms which are, within the 
scope of so-und medical judgment, suitable for use in* 
contact with the tissues of human beings and animals 
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without excessive toxicity, irritation, allergic 
response, or other probleca or complication, commensurate 
with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acc^table salts" 
5 refer to derivatives of the disclosed coinpounds wherein 
the parent compound is modified by making acid or base 
salts thereof. Exaitrples of pharmaceutical ly acceptable 
salts include, but are not limited to, mineral or organic 
acid salts of basic residues such as amines; alkali or 

10 organic salts of acidic residues such as carboxylic 
acids; and the like. The pharmaceutical ly acceptable 
salts include the conventional non-toxic salts or the 
quaternary ammoniiam salts of the parent conpoxind formed, 
for example, from non- toxic inorganic or organic acids. 

15 For example, such conventional non- toxic salts include 
those derived from inorganic acids such as hydrochloric, 
hydrobromic, sulfuric, sulfamic, phosphoric, nitric and 
the like; and the salts prepared from organic acids such 
as acetic, propionic, succinic, glycolic, stearic, 

20 lactic, malic, tartaric, citric, ascorbic, pamoic, 

maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, . 
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, 
toluenesulf onic, methanesulfonic, ethane disulfonic, 
oxalic, isethionic, and the like. 

25 The pharmaceutically acceptable salts of the present 

invention can be synthesized from the parent compoxmd 
which contains a basic or acidic moiety by conventional 
chemical methods. Generally, such salts can be prepared 
by reacting the free acid or base forms of these 

30 coinpounds with a stoichiometric amount of the appropriate 
base or acid in water or in an organic solvent, or in a 
mixture of the two; generally, nonaqueous media like 
ether, ethyl acetate, ethanol, isopropanol, or 
acetonitrile are preferred. Lists of suitable salts are 
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found in Reming-ton ' s Pharmaceutical Sciences, 17th ed. , 
Mack Publishing Company, Easton, PA, 1985, p. 1418, the 
disclosure of which is hereby incorporated by reference. 
Since prodrugs are known to enhance numerous 
5 desirable qualities of pharmaceuticals (e.g. , solubility, 
bioavailability, manufacturing, etc..) the contppunds of 
the present invention may be delivered in prodrug form. 
Hius, the present invention is intended to cover prodrugs 
of the presently claimed compounds, methods of delivering 

10 the same and compositions containing the same. 

"Prodrugs" are intended to include any covalently bonded 
carriers which release an active parent drug of the 
present invention in vivo when such prodrug is 
administered to a mamocnalian subject. Prodrugs the 

15 present invention are prepared by modifying fxmctional 
groups present in the conrpound in such a way that the 
modifications are cleaved, either in routine manipulation 
or in vivo, to the parent compoxmd. Prodrugs include 
compounds of the present invention wherein a hydroxy, 

20 amino, or sulfhydryl group is bonded to any group that, 

when the prodrug of the present invention is administered 
to a mammalian s\ibject, it cleaves to form a free 
hydroxy 1, free amino, or free sulfhydryl group, 
respectively. Examples of prodrugs include, but are not 

25 limited to, acetate, formate and benzoate derivatives of 
alcohol and amine functional groups in the compoxmds of 
. the present invention. 

"Stable compound" and "stable structure" are meant 
to indicate a compound that is sufficiently robust to 

30 survive isolation to a useful degree of purity from a 
reaction mixture, and foaroulation into an efficacious 
therapeutic agent. The present invention is intended to 
embody stable compoimds. 

"Therapeutically effective amount" is intended to 

35 include an amount of a compound of the present invention 
alone or in combination with other active ingredients 
effective to inhibit MCP~1 or .effective to treat or 
prevent inflammatory disorders. 
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SYNTHESIS 

The compounds of the present invention can be 
prepared in a nimber of ways well known to one skilled in 
the art of organic synthesis. The compounds of the 
5 present invention can be synthesized using the methods 
described below, together with synthetic methods known in 
the art of synthetic organic chemistry, or variations 
thereon as appreciated by those skilled in the art. 
Preferred methods include, but are not limited to, those 

10 described below. All references cited herein are hereby 
incorporated in their . entirety herein by reference. 

The novel compounds of this invention may be 
prepared using the reactions and techniques described in 
this section. The reactions are performed in solvents 

15 appropriate to the reagents and materials employed and 
are suitable for the transformations being effected. 
Also, in the description of the synthetic methods 
described below, it is to be understood that all proposed 
reaction conditions, including choice of solvent, 

20 reaction atmosphere, reaction temperature, duration of 
the experiment and work up procedures, are chosen to be 
the conditions standard for that reaction, which should 
be readily recognized by one skilled in the art. It is 
understood by one skilled in the art of organic synthesis 

25 that the fionctionality present on various portions of the 
molecule must be compatible with the reagents and 
reactions proposed. Such restrictions to the substituents 
which are compatible with the reaction conditions will be 
readily apparent to one skilled in the art and alternate 

30 methods must then be used. 

A series of compounds of foimulas 6 and 7 are 
available via the methods shown in Scheme 1. A cyclic 
diamine 1 can.be monoprotected to provide 2. This 
material can be coupled to the acid 3 to yield the amide 
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4. Once the protecting group is removed, a reductive 
amination can be performed to afford target 6. This can 
be alkylated again to give target 7 . 

5 Scheme 1 




7 



A series of coitpounds. of formulas 10 and 11 are 
10 available as shown in Scheme 2. The protecting group on 
intermediate 4 can be removed, and a reductive amination 
can be performed to yield 8. This material can be 
coupled to acid 9 to give target 10. A second target can 
be synthesized by protecting group removal from 
15 intermediate 4 and direct coupling of . 9 to give the 
target 11. 
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Scheme 2 
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A series of coinpoiinds of formulas 20 and 21 are 
5 synthesized as shown in Scheme 3. A cyclic 1,2-diamine 
like 12 (for example, the commercially available 1,2- 
diaminocyclohexane) can be mono-protected as a Boc 
carbamate via BOC-ON (Brechbiel et al., Bioorg-. Med. 
Chem. 1997, 5, 1925) . The amine 13 con be directly 

10 coupled with 14 to yield the amide 15. In a second 

pathway, or a stepwise version, 13 can be coupled to 16 
as the first step. The resulting amide 17 can be 
deprotected (N-Cbz) , and then coupled to 9a to form the 
same 15. The N-Boc of 15 can be removed to give the key 

15 intermediate amine 19 . One target can be synthesized via 
a reductive amination with 5 to yield 20 . The second 
target can be synthesized by performing another reductive 
amination to give 21. 
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Scheme 3 




21 



5 A series of contpounds of formulas 23 and 24 can be 

synthesized as shown in Scheme 4. The key intermediate 
19 can be alkyated via reductive amination to give 22. 
The first target can be synthesized by coupling 22 with 9 
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to give 23. The second target can be synthesized by 
direct coupling of 19 with 9 to afford 24. 



Scheme 4 




24 

5 23 

A series of compounds of formulas 32 and 34 are 
. prepared via the methods shown in Scheme 5 . An amine 25 
(for example, the commercially available 2- 

10 benzyloxycyclopentylamine) can be protected as the 
carbamate 26 via B0C2O- Removal of the benzyl group 
affords the alcohol 27, which can be converted to the 
mesylate 28. The mesylate can be displaced with NaN3 to 
provide the azide 29.. This can be reduced to the key 

15 intermediate 30. This amine can be coupled with 9 to 

afford the eunide 31. The first target can be synthesized 
by deprotection with TFA followed by coupling with 3 to 
give 32. Another target can be synthesized from 30 by 
first performing a reductive amination to give 33. The 

20 amine 33 can be coupled to 9, deprotected with TFA, and 
coupled with 3 to afford the target 34. 



86 



wo 02/060859 



PCT/USOl/50252 



Scheme 5 




34 

5 

A series of contpounds of fonrtulas 39 and 40 are 
synthesized as shown in Scheme 6. The key intermediate 
30 can be protected as the Cbz carbamate 35 via Cbz20. 
10 The Boc group can be removed, and the acid 3 can be 
coupled to provide amide 37. The amide 37 can be 
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deprotected to the amine 38, and a reductive aitiination 
can be performed to' give the first target 39. The second 
target can be synthesized via another reductive amination 
on 39 to afford 40. 

5 

Scheme 6 




40 



10 As shown in Schemes 5 and 6, intermediate 30 can be 

converted into several target molecules. As a key 
intermediate, 30 can be synthesized several different 
ways. As shown in Scheme 7, a cyclic olefin 41 [many are 
available for this : l-carbobenzyloxy~l ,2,3 ,6- 

15 tetrahydropyridine (D'Andrea et al., J". Org. Chezn. 1991, 
56, 3133), 4-aminocyclohexene derivatives (Bisagni et 
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al., J*. Heterocycl. Chem. 1990/ 27, 1801 or Pfister et 
al. Synthesis 1983, 38-40), or 3-pyrroline derivatives 
(Lai et al J, Med. Chem. 1997, 40, 226)] can be. 
oxidized to the epoxide 42 (Jacobsen et al., iJ- Org. 
5 Chem. 1997, 62, 4197). This can be opened with NaN3 to 
give the azide 43, which can be reduced. The resulting 
amine 44 can be protected as the N-Boc 45. This can be 
converted to the mesylate 46 and then the azide 47. In 
the final step, the azide 47 can be reduced to the key 
10 intermediate 30. 

Scheme 7 



NaNa^ ^rs\ ^ ^ BocaP 



\< HO N: 



O ^"^^ HC) NH2 

42 43 44 



HO NHBoc ^^3^/ ^NHBoc N3 ^NHBoc ^"^^ 

45 46 47 



H2N NHBoc 
30 

15 ■ . ^ 

A series of compounds of formula 58 are synthesized 
as shown in Scheme 8. The cyclic, unsaturated acid 48 
can be converted into the 2-aminocyclocarboxylate 51 via 
two routes. In the first route, esterif ication followed 

20 by a Michael reaction (Davies et al., J. Chem. Soc. 
Parkin Trans. I, 1994, 1411) gives 50. Simple 

r » 
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hydrogenation gives the 2-aiainocyclocarboxylate 51. In 
the second route, the' Michael reaction (Schneider et al., 
Cham Ber. 1959, 92, 1594) can be perfoimed with ammonia 
to give 51 after esterif ication. Going forward, a Cbz 
5 group (or another appropriate protecting group) can be 
installed under standard conditions to afford 52. 
Enolization of the ester with LDA (or another appropriate 
base) followed by alkylation gives the substituted 53. 
The ester is then removed to afford the free acid 54. A 

10 Curtius (Yamada et al., Tetrahedron 1974, 30, 2151) or 
Hofmann reaction (Zhang et al., J. Org. Chem. 1997, 62, 
6918) can then be performed to give the diamine 
derivative 55 (as in 35, Scheme 6) . After removal of the 
Boc group, the right-side piece 3 can be coupled on to 

15 • give the amide 57 . This can be elaborated as shown in 
Scheme 3, 4, 5, and 6 to give the desired target 58. 
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Scheme 8 




58 



5 A series of comoxmds of formula 64 are synthesized 

as shown in Scheme 9. In this case, intermediate 52 (or 
another appropriate protecting group for Cbz) from Scheme 
8 can be used as a starting point, Enolization of the 
ester with LDA (or another appropriate base) follov/ed by 
10 alkylation gives the substituted 59. The ester is then 

removed to afford the free acid 60. A Curtius (Yamada et 
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al-. Tetrahedron 1974, 30, 2151) or Hofmann reaction 
(Zhang et al., J. Org. Chem. 1997, 62, 6918) can then be 
performed to give the diamine derivative 61 (as in 35, 
Scheme 6) . The Cbz can be removed via hydrogenation to 
5 give the free amine 62. As before, this material can be 
coupled to the right-side piece 3 to give the amide 63 . 
This can then be elaborated as shown in Scheme 3, 4, 5, 
and 6 to give the desired target 64. 

Scheme 9 

10 
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64 



A series of compoimds of formula 74 are synthesized 
as shown in Scheme 10. A cyclic ester acid 65 can be 
15 alkylated with LDA (or another appropriate base) and the 
electrophile R^^-LG to give 66. This material can be 
esterified via the isourea (Mathias Synthesis 1979, 561) 
to afford the diester 67. Hydrolysis leads to the acid 
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68, whicli can undergo a Curtius or a Hofxaann to give 69 
(or another appropriate protecting group for Cbz) . Once 
again, the ester can be alkylated with the electrophile 
r12_Lq to provide 70. The tert-butyl ester can be removed 
5 to the acid 71, and a Curtius or Hofmann reaction . 
provides the amine 72 (much like 35, Scheme 6) . As 
before, 72 can be coupled to the right-side piece 3 to 
give the amide 73. This can then be elaborated as shown 
in Scheme 3, 4, 5/ and 6 to give the desired target 74. 
10 Scheme 10 
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When required, separation of the racemic material 
can be achieved by HPLC using a chiral column or by a 
resolution using a resolving agent such as caraphonic 
chloride as in Steven D. Young, et al. Antimicrobial 
5 Agents and Chemother aphy, 1995, 2602-2605. 

Other features of the invention will become apparent 
in the course of the following descriptions of exenplary 
embodiments which are given for illustration of the 
invention and are not intended to be limiting thereof. 

10 

Examples 

Abbreviations used in the Examples are defined as 
follows: "1 X" for once, "2 x" for twice, "3 x" for 
thrice, "oc for degrees Celsius, "g" for gram or grams, 

15 "mg" for inilligram or milligrams, "mL" for milliliter or 
inilliliters, "^H" for proton, "h" for hour or hours, "M" 
for molar, ••min" for minute or minutes, "MHz" for 
megahertz, "MS" for mass spectroscopy, "NMR" for nuclear 
magnetic resonance spectroscopy, "rt" for room 

20 temperature, "tic" for thin layer chromatography, "v/v" 
for volxxme to volume ratio. "R" and "S" are 
stereochemical designations familiar to those skilled in 
the art. 

25 Example 1 

N-[2~[[(lS.2S)-2-[[(4- 
. C!hlorophenyl) methyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
3- (trif luoromethyljbenzamide 

30 (la) N-tert--Butyloxycarbonyl-cyclohexane- (S, S) -1 , 2- 

diamine (C. Wu et al., Bioorg, Med, Chem, 1997, 5, 1925) 
(3-0 g) was dissolved in DMF prior to the addition of, 4- 
methylmorpholine (7.7 mL) and [ t3- 
(trif luoromethyl)benzoyl]amino]acetic acid (3.8 g) . This 
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solution was cooled to 0°C, and BOP (6.8 g) was added in 
portions. The reaction was warmed to rt and was stirred 
overnight- The reaction was quenched with water and 
EtOAc. The EtOAc layer was washed with I N HCl solution, 
5 NaHCOj solution, and brine. The organic layer was dried/ 
filtered, and concentrated. Flash chromatography of the 
resulting residue gave the N-Boc derivative [(lS,2S)-2- 
[ [ [ [3 - ( tr if luoromethyl) benzoyl] amino] acetyl] amino] 
cyclohexyl] carbamic acid 1,1-dimethylethyl ester (5.0 g) . 
10 MS found: (M + Na)* = 466.3. 

(lb) The above derivative (la) (5.0 g) was dissloved in 
CH2CI2 (10 mL) and cooled to 0 ^C. Trif luoroacetic acid 

(10 mL) was added and the reaction was wanned to rt. 
15 After 1 h, the solvent was removed to give an oily 

residue- This was re-dissolved in CH2CI2 and then re- 
concentrated to the amine [2- [ [ (IS, 2S) -2- 
aminocyclohexyl] amino] -2-oxoethyl] -3- 

(trifluoromethyl)benzamide (5.0 g) . MS found: (M + H)* = 
20 344.3. 

(Ic) The above amine (lb) (110 mg) was dissolved in THF 
prior to the addition of Hunigs's base (0.2 mL) . Next, 
4-chlorobenzaldehyde (30 mg) was added along with 4A 
25 molecular sieves. After 3 h, NaHB(0Ac)3 (76 mg) was 

added. This mixture was stirred an additional 2 h before 
the reaction was quenched with NaHC03 solution. This was 
extracted with EtOAc. The EtOAc was dried and 
concentrated. Reverse phase HFLC purification (gradient 
30 elution, water/acetonitrile/TFA) of the resulting residue 
provided the title benzamide N- [2- 1 [ (IS, 2S) -2- [ [ (4- 
chlorophenyl ) methyl ] amino ] eye lohexyl ] amino ] -2 -oxoethyl ] - 
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3- (trifluoromethyDbenzamide (30 mg) . MS foxxnd: (M+ H)* = 
468.2. 

Example 2 

5 N-[2-[[(lS.2S)-2~[[(2.4- 

Dimethylphenyl ) methyl ] amino ] cyclohexyl ] amino] -2 - 
oxoethyl ] -3- ( trif luoromethyl ) benzamide 

(2a) 2^ d-Dimethylbenzaldehyde (0.04 mL) was incorporated 
10 into the above procedure, (Ic) , to give the title 
benzamide (35 mg) . MS found: (M + H)* = 462.3. 

Exainple 3 

N-[2-[[ (lS,2S)-2-[ [ (2.4,6- 
15 Trimethylphenyl ) methyl ] amino] cyclohexyl 3 amino ] -2- 

oxoethyl ] -3 - ( trif luoromethyl ) benzamide 

(3a) 2, 4/ 6-trimethylbenzaldehyde {0.07 mL) was 
incorporated into the above procedure, (Ic) , to give the 
20 title benzamide (30 mg) . MS found: (M + H)* = 476.4. 

Example 4 

N-[2-[[.(lS,2S)-2-[[(4- 
Benzyloxyphenyl ) methyl] amino] cyclohexyl ] amino] -2- 
25 oxoethyl 3 -3 - ( trif luoromethyl ) benzamide 

(4a) 4-Benzyloxybenzaldehyde (108 mg) was incorporated 
into the above procedure, (Ic) , to give the title 
benzamide (40 mg) . MS found: (M + H)*= 540.4. 
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EyatTiple 5 

N-[2-[[(lS.2S)-2-[[(2,4- 
Difluorophenyl) methyl] amino] eye lohexyl] amino] -2- 
5 oxoet±iyl] -S- (tri£luoromethyl)benzamide 

(5a) 2, 4-Dif luorobenzaldehyde (0.06 mL) was incorporated 
into tlie above procedure, (Ic) , to give the title 
benzamide (25 mg) . MS found: (M + H)"*" = 470.3. 

10 

Example 6 

[2- [ [ (IS, 2S) [ [ (2-Chloro-4- 
fluorophenyl) methyl] amino] eye lohexyl] amino] •-2-oxoethyl3 - 
3- (trifluoromethyl) benzamide 

15 ■ 

(6a) 2-Chloro-4-f luorobenzaldehyde (75 mg) was 
incorporated into the above procedure, (Ic), to give the 
title benzamide (15 mg) . MS found: (M + H)* = 486.2. 

20 ' Example 7 

N- [2- [ [ (1S/2S) -2~ [ [ (2-Trif luoromethyl-4- 
fluorophenyl) methyl 3 amino] eye lohexyl] amino] "2-oxoethyl] - 
3- (trifluoromethyl) benzamide 

25 (^a) 2-Trif luoromethyl-4-f luorobenzaldehyde (0.06 mL) was 
incorporated into the above procedure, (Ic), to give the 
title benzamide (20 mg) . MS found: (M + H)* = 520.2. 



1. 
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Bxaxqple 8 

N--[2-[[(lS.2S)-2-[[(2.4- 
Dichlorophenyl) methyl] amino] cyclohexyl] amino] -2- 

5 oxoethyl] -3- ( trifluoromethyl)ben2:ajnide 

(8a) 2,4-Diclilorobenzaldeliyde (91 mg) was incorporated 
into tlie above procedure/ (Ic) , to give the title 
benzamide (10 mg) . MS found: (M + H)* = 502.1. 

Exaniple 9 

N- [2- [ [ (IS. 2$) -2- [ [ (2-Fluoro-6- 
trifluoromethylphenyl) methyl] amino] eye lohexyl] amino] -2- 
oxoethyl] -3- (trifluoromethyl) benzamide 

15 

(9a) 2-Fluoro-6-trif luoromethylbenzaldehyde (0.06 mL) was 
incorporated into the above procedure, (Ic) , to give the 
title benzamide (30 mg) . MS found: (M + !!).■*= 520.2. 

20 Exaiqple 10 

[2- [ [ (IS, 2S) -2- [ [ (2-Chloro-5- 
trif luorome thy Iphenyl) methyl] amino] cyclohexyl] amino] -2~ 
oxoethyl] -3- ( trifluoromethyl) benzamide 

25 (10a) 2-Chloro-5-trifluoromethylben2aldehyde (0.083 mL) 
was incorporated into the above procedure, (Ic) , to give 
the title benzamide (20 mg) . MS found: (M + H)* = 536.2. 
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Escanrple 11 

N-[2-[[(lS.2S)-2-[[(l~ 
Naphthyl) methyl] amino] eye lohexyl] amino] -2-oxoethyl] -3- 
5 ( trif luoromethyl ) benzamide 

(11a) l-Naplitlialdeliyde (0.05 mL) was incorporated into 
the above procedure, (Ic) , to give the title benzamide (6 
mg) . MS found: (M + H)"*" = 484.3. 

10 

Earample 12 

N-[2-[ [(lS.2S)-2-[bis(3- 
furylmethyl) amino] eye lohexyl] amino] ■2-oxoethyl] -3- 
( trif luoromethyl ) benzamide 

15 

(12a) 3-Furaldehyde (0.03 mL) was incorporated into the 
above procedure, (Ic), to give the title benzamide (30 
rag). MS foimd: (M + H)'*^= 504.3. 

20 Example 13 

N-[2-[[(lS,2S)-2-[(2,4- 
Dimethylbenzyl ) (methyl ) amino] cyelohexyl ] amino] -2- 
oxoethyl] -3- (trif luoromethyl) benzamide 

25 (13a) The title benzamide from Example (2a) (25 mg) was 
dissolved in THF prior to the addition of Hunigs's base 
(0.01 mL) . Next, 37% formaldehyde (0.02 mL) was added 
along with 4A molecular sieves. After 3 h, NaHB(0Ac)3 (46 
mg) was added. This mixture was stirred an additional 2 

30 h before the reaction was quenched with NaHCOs solution. 
a*his was extracted with EtOAc. The EtOAc was dried and 
concentrated. Reverse phase HPLC purification (gradient 
elution, water /acetonitrile/TFA) of the resulting residue 
provided the title benzamide [2- t [ (1S,2S) -2- [ (2,4- 
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dimethylbenzyl ) (methyl ) amino] cyclohexyl ] amino] -2- 
oxoethyl]-3- (trifluoromethyl)benzamide (10 mg) . MS foxmd: 
{M+ H)"" = 476.3. 

5 E3caxiiE>le 14 

N-[2-[[(lS,2S)-2-[(4- 
Clilorobenzyl) (methyl) amino] cyclohexyl] amino] -2-oxoethyl] - 
■ 3- (trif luoromethyDbenzamide 

10 (14a) Tlie title benzainide from Example 1 (21 mg) was 

dissolved in THF prior to the addition of Hunigs's base 
(0.01 mL) - Next, 37% formaldehyde (0.017 mL) was added 
along with 4A molecular sieves. After 3 h, NaHB(0Ac)3 (38 
mg) was added. This mixture was stirred an additional 2 

15 h before the reaction was quenched with NaHC03 solution. 
This was extracted with EtOAc. The EtOAc was dried and 
concentrated. Reverse phase HPLC purification (gradient 
elution, water /acetonitrile/TFA) of the resulting residue 
provided the title benzamide N- [2- [ [ (IS, 2S) -2- [ (4- 

20 chlorobenzyl) (methyl) amino] cyclohexyl] amino] -2-oxoethyl] - 
3- (trif luoromethyl) benzamide (10 mg) . MS found: (M+ H)'^ = 
482.3- 

£xainple 15 

25 N-[2~[ [ (cis)-2-[ [ (2,4- 

Dimethylphenyl ) methyl ] amino ] cyclohexyl ] amino] ~2 - 
oxoethyl] -3- (trif luoromethyDbenzamide 

(15a) 1- (N-tert-Butyloxycarbonyl) -cis-cyclohexane-1, 2- 
30 diamine (prepared in an analogous fashion to N-tert- 

butylox/carbonyl-cyclohexane- ( S , S ) -1 , 2 -dicimine see : C . 
Wu et al., Bioorg. Med. Chem. 1991, 5, 1925) was 
substituted into Example 1, step (la), and 2,4- 
dimethylbenzaldehyde (0-1 mL) was substituted into step 
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(Ic) to give the title benzamide N- [2- [ [ (cis) -2- [ [ (2, 4- 
dimethylphenyl ) methyl ] amino ] cyclohexyl ] amino] -2 - 
oxoethyl] -3 -(trifluoromethyl) benzamide {40 mg) . MS found: 
{M + H)* = 462.4. 

5 

EKanple 16 

N~C2-[[(cis)-2-[[(4- 
caxlorophenyl) methyl] amino] cyclohexyl] amino] ~2"Oxoethyl] - 
3- ( trif luoromethyl ) benzamide 

10 

(16a) 4-Chloroben2aldehyde (167 mg) was incorporated into 
Example 15 to give the title benzamide (30 mg) . MS foiond: 
(M + H)* = 468*3. 

15 Example 17 

N-[2-[[(cis)-2-[[(4- 
Ni tr ophehyl ) methyl ] amino ] cycl ohexyl ] amino ] -2 -oxoethyl ] - 3 - 
{ trif luoromethyl ) benzamide 

20 (17a) 4-Nitrobenzaldehyde (67 mg) was incorporated into 
Example 15 to give the title benzamide (45 mg) . MS found: 
(M + H)* = 479.3. 

Example 18 

25 N-[2-[[(cis)-2-[[(4~ 

Isopropylphenyl ) methyl] amino] cyclohexyl] amino] -2- 
oxoethyl ] -3 - ( trif luoromethyl ) benzamide 

(18a) 4-Isopropylbenzaldehyde (0.07 mL) was incorporated 
30 into Example 15 to give the title benzamide (20 mg) . MS 
found: (M + H)* = 476-3- 
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£bcanple 19 

N-[2-[[(cis)-2-[[(4- 
Trifluorophenyl) methyl 3 amino] cyclohescyl] amino] -2- 
5 oxoetliyl] -3- (tri£luoromgtliyl)benzainide 

(19a) 4-Trifluorobenzaldehyde (0.05 mL) was incorporated 
into Example 15 to give the title benzamide (40 mg) . MS 
found: (M + H)* = 502.3. 

10 

ExdoaplB 20 
N-[2-[[(cis)-2-[[{4- 
Trifluoromethoxyphenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trifluoromethyl) benzamide 

15 

(20a) 4-Trifluoromethoxybenzaldehyde (0.09 mL) was 
incorporated into Exan5)le 15 to give the title benzamide 
(50 mg) . MS fo\ind: (M + H)*" = 518.2. 

20 E3cainple 21 

N-[2-[[(cis)-2-[[(4- 
Phenoxyphenyl) methyl] amino] eye lohexyl] amino] -2-oxoethyl] - 
3- ( trifluoromethyl ) benzamide 

25 (21a) 4~Phenoxybenzaldehyde (0.1 mL) was incorporated 
into Exanple 15 to give the title benzamide (40 mg) . MS 
found: (M + H)* = 526.2. 
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Exan^le 22 

N-[2-[[(cis)-2-[[(l- 
Naphbhyl ) methyl ] amino ] cyclohexyl 3 amino ] -2 -oxoethyl ] -3 - 
5 ( trif luoromethyl ) benzamide 

(22a) 1-Naphthaldehyde (0.05 mL) was incorporated into 
Example 15 to give the title benzamide (30 mg) . MS found: 
(M + H)* = 484.3. 



10 



15 



Escaxnple 23 

N-[2-[[(cis)-2-[[(2- 
Naphthyl) methyl] amino] cyclohexyl] amino] -2-oxoethyl] -3- 
. ( trif luoromethyl ) benzamide 

(23a) 2~Naphthaldehyde (53 mg) was incorporated into 
Exairple 15 to give the title benzamide (20 mg) . MS found: 
(M + H)"- = 484.3. 



20 Example 24 

N-[2^[[(cis)-2~[[(3- 
Indolyl) methyl] amino] cyclohexyl] amino] -2-oxoethyl3 -3- 
( trif luoromethyl) benzamide 

25 (24a) Indole-3-carboxaldehyde (65 mg) was incorporated 
xnto Example 15 to give the title benzamide (10 mg) . MS 
found: (M + H) = 473.3. 
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Example 25 

N-[2-[[{cis)-2-[[l-(4- 
Chlorophenyl ) ethyl] amino] cyclohexyl ] amino] -2-oxoethyl] -3- 
5 ( trif luoromethyl ) benzamide 

(25a) 2 ' -Chloroacetophenone (0.2 inL) was incorporated 
into Example 15 to give the title benzamide (20 mg) . MS 
found: (M + H)* = 482.2. 

10 

Example 26 

N- [2- [ [ (cis) -2- [Bis (3- 
f urylmethyl ) amino ] cyclohexyl ] amino ] -2 -oxoethyl 3 - 3 - 
( trif luoromethyl ) benzamide 

15 

(26a) 3-Furaldehyde (0.04 mL) was incorporated into 
Exaiiple 15 to: give the title benzamide (30 mg) . MS found: 
(M + H)* = 504.3. 

20 

Exaxnple 27 

N-[2-[[(lS.2R)-2- [(4- 
Chlorobenzoyl) amino] eye lopentyl] amino] -2~oxoethyl] -3- 
( trif luoromethyl ) benzamide 

25 

(27a) (IS, 2S)-l-Amino-2-benzyloxycyclopentane (12.1 g) 
■ (Lancaster Synthesis Inc.) was dissolved in THF prior to 
the addition of water (58 mL) and Et^N (35.4 mL) . After 
cooling to 0 ^C, B0C2O (15.23 g) in THF (58 mL) was added 
30 drojwise. The reaction was warmed to rt and was stirred 
overnight. The THF was removed and EtOAc was added. 
This solution was washed with IM HCl and brine. The 
EtOAc was dried (MgS04) , filtered, and concentrated to 
give (IS, 2S)-N-(t-butoxycarbonyl)-2- 
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benzyloxycyclopentane (18.4 g) . MS found: (M + Na)* = 
314.2. 

(27b) The above material (27a) (18.4 g) was dissolved in 
5 MeOH OOmli) prior to the addition of 20% Pd(OH)2/C. This 
reaction was placed on the Parr apparatus at 60 psi 
hydrogen pressure. After shaking 4.25 h, the Pd/C was 
filtered and the solution was concentrated (13.4 g). A 
portion of this material (12.7 g) was dissolved in CH2CI2 

10 prior to the addition of EtsN (26-5 mL) . After cooling 
to 0 ^C, MsCl (7.4 mL) was added dropwise. This 
continued stirring for 2.5 h, before water was added. 
The CH2CI2 layer was also washed with NaHCOs solution and 
brine. The CH2CI2 was dried (MgS04) , filtered, and 

15 concentrated. This material was dissolved in DMF (180 
mL) prior to the addition of NaNs- The resulting 
solution was heated at 85 ®C for 2 h. After cooling, 
EtOAc was added along with brine. The EtOAc was dried 
(MgSG4) ' filtered, and concentrated to a solid. This 

20 solid was dissolved in MeOH (100 mL) prior to the 

addition of 10% Pd/C. A hydrogen ballooon was attached, 
and the mixture stirred overnight. The Pd/C was filtered 
off, and the MeOH was removed to give (IS, 2R)-l-(N-(t- 
butoxycarbonyl) ) -l,2~cyclopentanediamine (6 g) . MS found: 

25 (M + H)* = 201.4. 

(27c) 4-Chlorobenzoic acid (258 mg) was dissolved in DMF 
(8 mL) prior to the addition of Hunig's base (1.0 mL) . 
After cooling to 0 ^C, BOP Reagent (729 mg) was added. 
30 This was stirred for 15 min before (IS, 2R)-l-(N-(t- 

butoxycarbonyl) )-i,2-cyclopentanediamine, (27b), (300 mg) 
was added as a DMF solution (2 mL) . The resulting 
mixture wanned to rt and was stirred overnight. EtOAc 
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was added along with 1 N HCl solution- The EtOAc layer 
was washed with 1 N HCl, NaHC03 solution, and brine- The 
EtOAc was dried (MgSpfl) , filtered, and concentrated. The 
resulting material was dissolved in CH2CI2 (10 mL) and 
5 cooled to 0 ^Q. TFA (1.2 mL) was added and the reaction 
was stirred for 2 h. This solution was concentrated 
prior to the addition of DMF (8 mL) . After cooling to 0 

Hunig's base (1 mL) and [ [3- 
(trifluoroinethyl)benzoyl]aitiino] acetic acid (386 ing) were 

10 added. BOP Reagent (655 mg) was added next, and the 

mixture was stirred overnight. EtOAc was added along with 
1 N HCl solution. The EtOAc layer was washed with 1 N 
HCl, NaHC03 solution, and brine. The EtOAc was dried 
(MgS04) , filtered, and concentrated. This was stirred in 

15 1:1 EtOAc /hexane and then filtered to give the title 
benzamide N- [2- [ [ (IS, 2R) -2- [ (4- 

chlorobenzoyl) amino] cyclopentyl] amino] -2-oxoethyl] -3- 
(trifluoromethyl) benzamide (310 mg). as a solid. MS found: 
(M + H)"" = 468.2. 

20 . 

ExaiiiE>le 28 

N-[2^[[(1S,2R)~2^[(4^ 
(Methylthio) benzoyl) amino] cyclopentyl] amino] -2-oxoethyl] - 
3~ (trifluoromethyl) benzamide 

25 

(28a) 4- (Methylthio) benzoic acid (277 mg) was 
incorporated into Example 27, step (27c), to give the 
title benzamide (320 mg) . MS found: (M + H)* = 480.2. 

30 Example 29 

N-[2-[[(lS.2R)-2-[(4- 
(Methylsulfonyl) benzoyl) amino] cyclopentyl] amino] -2- 
oxoethyl] -3- ( trifluoromethyl ) benzamide 
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(29a) 4- (Methylsulfonyl) benzoic acid (330 mg) was 
incorporated into Example 27, step (27c), to give the 
title benzamide (209 mg) . MS found: (M + H)* = 512.1. 

5 Exaxi^le 30 

N-[2-[ [(lS,2R)~2^[(4■ 
Iodobenzoyl) amino] cyclopentyl] amino] "2-oxoethyl] -3- 
( trif luoromethyl ) benzamide 

10 (30a) 4-Iodoben2oic acid (409 mg) was incorporated into 
Example 27, step (27c), and HPLC purification (gradient 
elution, water/acetonitrile/TFA) gave the title benzamide 
(20 mg) • MS found: (M + H)* = 431.0. 

15 EKainple 31 

N-[2^[[(lS,2R)->2-[(4- 
(Aminosulfonyl) benzoyl) amino] cyclopentyl] amino] ~2- 
oxoethyl] -3- (trif luoromethyl) benzamide 

.20 (31a) 4-Carboxybenzenesulfonamide (79 mg) was 

incoirporated into Example 27, step {27c), and the 
resulting residue was purified hy reverse phase HPLC 
purification (gradient elution, water/acetonitrile/TFA) 
to provided the title benzamide (140 mg) . MS fo\md: (M+ 

25 Na)* = 535.1. . 

Escample 32 

N-[2-[[(lS,2R)~2-[[(4- 
Chlorophenyl) methyl] amino] cyclopentyl] amino] "2-oxoethyl] ■ 
30 3- (trif luoromethyl) benzamide 

(32a) (IS, 2R)-l-(N--(t-butoxycarbonyl) )-l,2- 
cyclopentanediamine, {27b), (1.0 g) was dissolved in THF 
(5 mL) and water (5 mL) prior to the addition of Et3N 
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(2.8 inL) . After cooling to 0 ^C, Cb220 (1.6 g) in THF 
was added. This mixture was wanned to rt and was stirred 
overnight. The THF was removed and EtOAc was added. The 
EtOAc layer was washed with 1 N HCl and brine. The EtOAc 
5 was dried lligSO^) , filtered, and concentrated to a white 
solid (1.7 g) . This white solid was dissolved in CH2CI2 
(20 mL) and cooled to 0 ^C. TFA (4 iriL) was added and the 
reaction was stirred for 2 h. This solution was 
concentrated prior to the addition of DMF (10 mL) . After 

10 cooling to 0 ^C, 4-methylmorpholine (2.2 mL) and [[3- 

(trifluoromethyl) benzoyl] amino] acetic acid (386 mg) were 
added. BOP Reagent (2.5 g) was added, and the mixture 
was stirred overnight. EtOAc was added along with 1 N HCl 
solution. The EtOAc layer was washed with 1 N HCl, 

15 NaHC03 solution, and brine. The EtOAc was dried (MgS04), 
filtered, and concentrated- The resulting residue was 
purified by flash ciiromatography to afford the N-Cbz 
derivative [ (IR, 2S) -2- [ [ [ [3- 

( trifluoromethyl) benzoyl] amino] acetyl] amino] cyclopentyl] c 
20 arbamic acid phenylmethyl ester (1.3 g). 

(32b) The above derivative {32a) (1.2 g) was dissolved in 
MeOH (100 mL) prior to the addition of 20% Pd(0H)2 (240 
mg) . The solution was placed on a Parr shalcer at 55 psi 

25 . hydrogen pressure overnight. The Pd(0H)2 was filtered 
off and the solution was concentrated. A portion of the 
resulting residue (132 mg) was dissolved in THF prior to 
the addition of acetic acid (0.23 inL) and 4- 
chlorobenzaldehyde (85 mg) . After 45 min, NaHB(0Ac)3 was 

30 added. This mixture was stirred overnight before the 
solution was concentrated. EtOAc was added. The EtOAc 
layer was washed with NaHC03 solution. The EtOAc was dried 
(MgS04) / filtered, and concentrated. Reverse phase HPLC 
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purification (gradient elution, water/acetonitrile/TFA) 
of the resulting residue provided the title benzamide N- 
[2-[[(lS,2R)-2-[[{4- 

chlorophenyl) methyl] ainino] cyclopentyl] amino] -2-oxbethyl] - 
5 3- (trifluoromethyl) benzamide (63 mg) . MS found: (M+ H)'*' = 
454.1. 

Exainple 33 

N-[2-[[(lS,2R) -2-[[(2.4- 
10 . Dime thy Iphenyl ) methyl ] amino ] cyclopentyl ] amino ] -2- 
oxoethyl] -3- (trifluoromethyl) benzamide 

(33a) 2,4-Dimethylbenzaldehyde (0.1 mL) was incorporated 
into Example 32, step {32b), to give the .title benzamide 
15 (47 mg) . MS found: (M + H)* = 448.2. 

Exanqple 34 

N-[2-[[(lS,2R)-2-[[(4- 
Methylphenyl) methyl] amino] cyclopentyl] amino] -2-oxoethyl] - 
20 3" (trifluoromethyl) benzamide 

<34a) 4-Methylbenzaldehyde (0.08 mL) was incorporated 
into Example 32, step (32b), to give the title benzamide 
(43 mg) . MS found: (M + H)* = 434.1. 

25 

Example 35 

N-[2-[ [ (cis)-2~[ (4-Chlorobenzoyl) amino] cyclohexyl] amino]- 
2"Oxoethyl] "3- (trifluoromethyl ) benzamide 

3 0 (35a) 1-- (N-tert-Butyloxycarbonyl) -cis-cyclohexane-1, 2-^ 
diamine .{prepared in an analogous fasliion to N-tert- 
butyloxycarbonyl-cyclohexane-(S,S)-l,2-diamine, see: C. 
Wu et al., Bloorg. Med. Chem. 1997, 5, 1925) (5.0 g) was 
dissolved in DMF (70 mL) . After cooling to 0 ^C, 4- 
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methylmorpholine (7.7 mL) and [[3- 

(trifluoromethyl) benzoyl] amino] acetic acid (5.8 g) were 
added. BOP Reagent (11.3 g) was added, and the mixture 
was stirred overnight- EtOAc was added along with 1 N HCl 
5. solution. The EtOAc layer was washed with 1 N HCl, 

NaHC03 solution, and brine. The EtOAc was dried (MgS04), 
filtered, and concentrated. The resulting residue was 
purified by flash chromatography to afford the N-Boc 
derivative [ (cis) -2- [ [ [ [3- 
10 ( tri f luoromethyl ) benzoyl ] amino J acetyl ] amino ] cyclohexyl ] ca 
rbamic acid 1, 1-dimethylethyl ester (8.5 g) . MS found: (M 
+ H)* = 444.1. 

(35b) A portion of the above derivative (35a) (5 g) was 
15 dissolved in CH2CI2 (10 mL) and cooled to 0 oc. TFA (10 

mL) was added and the reaction was stirred for 2 h. This 
solution was concentrated and a portion (128 mg) was 
dissolved in DMF (5 mL) . After cooling to 0 °C, 4- 
methylmorpholine (0.15 mL) and 4-chlorobenzoic acid (53 

20 mg) were added. BOP Reagent (136 mg) was added next, and 
the mixture was stirred overnight. EtOAc was added along 
with 1 N HCl solution. The EtOAc layer was washed with 1 
N HCl, NaHC03 solution, and brine. The EtOAc was dried 
(MgS04) , filtered, and concentrated. Reverse phase HPLC 

25 purification (gradient elution, water/acetonitrile/TFA) 
of the resulting residue provided the title benzamide N- 
[2-[ [(cis)-2-[ (4--chlorobenzoyl) amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luoromethyl) benzamide (30 mg) . MS found: 
(M+ H)* = 482.2. 

30 
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Exaiople 36 

N-[2-[I(cis)-2 - [ (4-Methylbenzoyl) amino] cycloliexyl] amino] - 
2"Oxoethyl] "3- (trif luoromethyl)benzamide 

5 (36a) 4-Methylbenzoic acid (41 mg) was incorporated into 
Example 35, step (35b), to give the title benzamide (40 
mg) . MS found: '(M + Na)**" = 484.2. 

Example 37 

10 N-[2"[[ (cis)~2-[ (4"Fluoroben2oyl) amino] cyclohexyljamino]- 
2-oxoethyl] -3- (trif luorometliyl) benzamide 

(37a) 4-Fluorobenzoic acid (45 mg) was incorporated into 
Example 35, step (35b) , to give the title benzamide (10 
15 mg) . MS found: (M + H)^ = 466.2.. 

Example 38 

N- [2- [.[ (cis) -2- [Benzoylamino]cyclohexyl]amino]-2- 
oxoethyl] -3- (trif luoromethyl) benzamide 

20 

(38a) Benzoic acid (45 mg) was incorporated into Example 
35, step (35b), to give the title benzamide (15 mg) . MS 
found: (M + H)* = 448.2. . 

25 Exaznple 39 

N- [2- [ [ (cis) ~2- [ (4-Bromobenzoyl) amino] cyclohexyl] amino] - 
2-oxoethyl] -3" (trif luoromethyl) benzamide 

(39a) 4-Bromobenzoic acid (58 mg) was incorporated into 
30 Example 35, step (35b), to give the title benzamide (18 
mg) . MS found: (M + H)"^ = 528.1. 
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Exaxnple 40 

N-[2-[[(ci3)-2-[(4- 

Phenoxybenzoyl) amino] cyclohexyl] amino] -2~oxoethyl] ~3~ 
5 ( tri f luoromethyl ) benz amide 

(40a) 4-Phenoxybenzoic acid (67 mg) was incorporated into 
Example 35, step (35b) , to give the title benzamide (10 
mg) . MS found: (M + H)* = 540.2. 

10 

Exanqple 41 

N-[2-[[(cis)-2-[(4- 
Trif luoromethylbenzoyl) amino] cyclohexyl ] amino] -2- 
oxoethyl] -3- (trifluorometliyl) benzamide 

15 

(41a) 4~Trif luorobenzoic acid (67 mg) was incorporated 
into Exaicple 35, step (35b), to give the title benzamide 
(38 mg) . MS foiind: (M + H)* = 516-2. 

20 Example 42 

N-[2-[[(cis)-2-[(5- 
Benzotriazolecarbonyl) amino] cyclohexyl] amino} -2- 
oxoethyl] -3-- ( trifluoromethyl) benzamide 

(^2^) Benzotriazole-S-carboxylic (45 mg) was incorporated 
into Example 35, step (35b) , to give the title benzamide 
(8 mg) . MS fo\md: (M + H)* = 489.2. 
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Example 43 

[2 - [ [ (cis) "2 - [ (4~Iodobenzoyl)airdno]cyclohexyl]aiiiino]-2- 
oxo ethyl 3 -3 - ( trif luoromethyl ) benzamide . 
5 ■ - , 

<43a) 4-Iodobenzoic acid (74 mg) was incorporated into 
Exainple 35, step (35b), to give the title benzamide (25 
mg) . MS found: (M + H)* = 574.2. 

iO Example 44 

N~ [2- [ [ (cis) -2- [ (4-Cyanobenzoyl)amino] cyclohexyljamino] - 
2-oxoethyl] -3- (trif luoromethyl) benzaicdde 

U^a) 4-Cyanobenzoic acid (49 mg) was incorporated into 
15 Example 35, step (35b), to give the title benzamide (40 
mg) - MS foxmd: (M + H)* = 473.3. 

Example 45 . 

N-[2-[[(cis)-2-[(4- 
20 Trif luoromethoxybenzoyl ) amino] cyclohexyl] amino] -2- 

oxoethyl] -3- (trif luoromethyl) benzamide 

(45a) 4-Trifluoromethoxybenzoic acid (55 mg) was 
incorporated into Example 35, step (35b), to give the 
.25 title benzamide (15 mg) . MS found: (M + H)"" = 532.2. 

Example 46 

[2 - 1 [ (cis) -2- [ (4"Formylbenzoyl) amino] cyclohexyl] amino] - 
2-oxoethyl] -3- (trif luoromethyl) benzamide 

30 

(46a) 4-Fonnylbenzoic acid (36 mg) was incorporated into 
Exarrple 35, step (35b), to give the title benzamide (10 
mg) . MS found: (M H-^Hj^s 476.3. 
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Bbcainple 47 

N-[2-[[(cis)-2-[(4- 
Carbomethoxybenzoyl) aiuino] eye lohexyl] amino] -2-oxoethyl] - 
5 3 - (trif luoromethyDbenzamide 

(47a) 4-Carboniethoxyben2oic acid (38 mg) was incoanporated 
into Example 35, step {35b), to give the title benzamide 
(55 mg). MS found: (M + H)* = 506.2. 

10 

Sxanple 48 

N-[2-[ [ (cis)-2-[ (4"Nitrobenzoyl) amino] cyclohexyl] amino] - 
2-oxoet]iyl3 -3- (trifluorometliyl) benzamide 

15 (48a) 4-Nitrobenzoic acid (140 mg) was incorporated into 
Example 35, step {35b), to give the title benzamide (200 
mg) . MS found: (M + H)* = 493.2. 

Exaxuple 49 

20 N- [2- [ [ (cis) -2- [ (4-Aminobenzoyl) amino] cyclohexyl] amino] - 
2~Qxoethyl] -3- (trifluoromethyl) benzamide 

(49a) The above material, Example 48, (10 mg) was 
dissolved in MeOH prior to the addition of 10% Pd/C. A 

25 hydrogen l>alloon was attached and the mixture was stirred 
overnight. The Pd/C was filtered off and the MeOH 
removed to give the title, benzamide N- [2- [ [ (cis) -2- [ (4- 
aminobenzoyl) amino] cyclohexyl] amino] -2-oxoethyl] -3- 
(trifluoromethyl) benzamide (5 mg) . MS found: (M + H)* = 

30 463.2. 
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10 



Example 50 

N-[2-[[(cis)-2-[(4- 
Methoxybenzoyl) amino] eye lohexyl] amino] -2-oxoethyl] -3- 
( tri f luorometliyl ) benzamide 

(50a) 4-Metlioxybenzoic acid (31 mg) was incorporated into 
Example 35, step (35b), to give the title benzamide (47 
mg) . MS found: (M + H) * = 478.3. * 

EKaznple 51 

N-r2-[[(cis)-2-[(4- 
Methylthiobenzoyl) amino] cyclohexyl] amino] ~2-oxoethyl] .-3- 
( trif luorometliyl) benzamide 

(51a) 4-Methylthiobenzoic acid (38 mg) was incorporated 
into Example 35, step (35b), to give the title benzamide 
(10 mg) . MS found: (M + H)*= 494.2. 



20 Example 52 

N-[2-[[(cis)~2-[(4~ 
Methylsulfonylbenzoyl) amino] cyclohexyl] amino] -2- 
oxoethyl] -3- ( trif luoromethyl) benzamide 

25 (52a) 4-Methylsulfonylbenzoic acid (45 mg) was 

incorporated into Example 35, step (35b), to give the 
title benzamide (40 mg) . MS fbtind: (M + H)"*" = 526.2. 



15 
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ExaxDple 53 

N-[2-[[(cis)-2->[(4- 
Aminosulf onylbenzoyl ) amino] cyclohexyl] amino] -2-oxoethyl ] - 

5 3- (brif luoromethyDbenzamide 

(53a) 4-Aitdnosulfonylbenzoic acid (50 mg) was 
incorporated into Example 35, step (35b) , to give the 
title benzainide (40 mg) . MS found: (M + H)* = 527.2. 

10 

.E3cans>le 54 

M"[2-[[(cis)-2-[(4- 
Isopropylbenzoyl) amino] cyclohexyl] amino] ''2-oxoethyl] -3- 
( tr i f ludrome thy 1 ) benz amide 

15 

(54a) 4-Isopropylbenzoic. acid (45 mg) was incorporated 
into Exanple 35, step (35b), to give the title benzamide 
(30 mg) . MS found: (M + H)* = 490.3 . 

20 ExaiDiple 55 

N-[2-[[(cis)->2-[(4- 
Phenylthiobenzoyl) amino] cyclohexyl] amino] -2-oxoethyl] -3- 
( trif luoromethyl ) benzamide 

25 (55a) 4-Phenylthi ©benzoic acid (63 mg) was incorporated 
into Exaitple 35, step (35b), to give the title benzamide 
(27 mg) . MS found: (M + H)* = 556.2. 
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Example 56 

[2- [ [ (cis) -2- [ (4- (N.N- 
diethylsulf amoyl ) benzoyl ) amino] cyclohexyl ] amino] -2 - 
5 oxoethyl] -3- ( trif luoromethyl) benzamide 

(56a) N,N-Diethyl-4-sulfamoylben2oic acid (63 mg) was 
incorporated into Example 35, step (35b), to give the 
title benzamide (30 mg) . MS found: (M + H)** = 583.3. 

10 

EKan^le 57 

N-[2-[[(cis)-2-[(4~ 
Trif luoromethyl thiobenzoyl) amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luoromethyl) benzamide 

15 

(57a) 4-Trif luoromethylthiobenzoic acid (117 mg) was 
incorporated into Example 35, step {35b), to give the 
title benzamide (20 mg) . MS found: (M + H)"" = 548.2. 

20 Example 58 

N-[2-[[(ci5)-2~[[(4- 
• Chlorophenyl ) methyl] amino] cyclopropyl] amino] '-2-oxoethyl] - 
. 3- ( trif luoromethyl) benzamide 

25 (58a) l-(N"(t-butoxycarbonvl) )-l>2-(cis)- 

cyclopropanediamine hydrogen chloride (Langlois et al, 
Bioorg. Med, Chem. 2000, 8, 321) (850 mg) was dissolved 
in DMF (10 mL) . After cooling to 0 ^C, 4- 
methylmorpholine (2.7 mL) and [[3~ 

30 (trifluoromethyl)benzoyl] amino] acetic acid (1.4 g) were 
added. BOP Reagent (2.4 g) was added, and the mixture 
was stirred overnight. EtOAc was added along with 1 N HCl 
solution. The EtOAc layer was washed with 1 N HCl, 
NaHC03 solution, and brine. The EtOAc was dried (MgS04) , 



117 



wo 02/060859 



PCTAJSOl/50252 



filtered, and concentrated. The resulting residue was 
purified by flash chromatography to afford the N-Boc 
derivative [ (cis) -2- [ [ [ [3- 

( trif luoromethyl ) benzoyl ] amino ] acetyl ] amino ] cyclopropyl ] c 
5 arbamic acid 1, 1-dimethylethyl ester (1.5 g) . MS found: 
(M + Na)* = 424.1. 

(58b) The above derivative (58a) (1.2 g) was dissloved in 
CH2CI2 and cooled to 0 °C. Trifluoroacetic acid was added 

10 and the reaction was warmed to rt. After 2 h, the 

solvent was removed. A portion of the resulting residue 
(100 mg) was dissolved in THF prior to the addition of 
acetic acid (0.014 mL) , 4-chloroben2aldehyde (34 mg) , and 
4A molecular sieves (100 mg) . After 30 min/ NaHB(0Ac)3 

15 (76 mg) was added, and the mixture was stirred overnight 
at rt. EtOAc and NaHC03 solution were added. This was. 

extracted with EtOAc. The EtOAc was dried and 
concentrated. Reverse phase HPLC purification (gradient 
elution, water/acetonitrile/TFA) of the resulting residue 
20 provided the title benzamide, N- [2- [ [ (cis) -2- [ [ (4- 

Chl or ophenyl) methyl] amino] cyclopropyl] amino] -2-oxoethyl] - 
3- (trif luoromethyl) benzamide (10 mg) . MS found: (M+ H)* = 
550.1. 

25 Exan^le 59 

N-[2~[[(ci5)-2^[[(3.4^ 
Dime thy Iphenyl ) methyl ] amino ] cyclopropyl ] amino ] - 2 - 
oxoethyl] -3- (trif luoromethyl) benzamide 

30 (59a) 3,4-Dimethylben2aldehyde (0.03 mL) was incorporated 
into Exaxnple 58, step (58b), to give the title benzamide 
(20 mg) . MS found: (M + H)* = 420.1. 
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Exazirple 60 

N-[2-[[(cis)-2~[[(4~ 
Methylphenyl) methyl] amino] cyclopropyl] amino] -2-oxoethyl] - 
5 . 3 - ( trifluoromettiyl ) benzamide 

(6Qa) 4-Methylbenzaldehyde (28 mg) was incorporated into 
Exairrple 58, step (58b), to give tlie title benzamide (10 
mg) . MS found: (M + H)''= 406.1. 

10 

Exaznple 61 

2-Amino-N- [2 - [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -5-iodobenzamide 

15 ■ 

(51a) 1- (N- tert-Butyloxycarbonyl ) -cis-cycloliexane-1 , 2- 
diamine (prepared in an analogous fasliion to N-tert- 
butyl oxycarbonyl-cyclohexane- (S , S) -1, 2 -diamine, see : C . 
Wu et al., Bioorg. Med. Chem. 1997, 5, 1925) (10.7 g) was 

20 dissolved in DMF (167 mL) . After cooling to 0 °C, 

diisopropyletliylamine (35 mL) and N-Cbz-Gly-OH (12.1 g) 
were added. HATU Reagent (21.9 g) was added, and tlie 
mixture was stirred for 4 days (out of convenience) . 
EtOAc was added along with 1 N HCl solution. The EtOAc 

25 layer was washed with I N HCl, NaHC03 solution, and brine. 
The EtOAc was dried (MgS04) , filtered, and concentrated 
(14.6 g) . The resulting residue was dissloved in CH2CI2 
(20 mL) prior to the addition of TFA (20 mL) . After 15 
min, the solution was concentrated to a foam. This 

30 material was dissolved in DMF (70 mL) . After cooling to 
0 ^C, diisopropylethylamine (25 mL) and 4- 
aminosulfonylbenzoic acid (8.7 g) were added. BOP 
Reagent (19.2 g) was added, and the mixture was stirred 
overnight. EtOAc was added along with 1 N HCl solution. 
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The EtOAc layer was washed with 1 N HCl, NaHCOs solution, 
and brine. The EtOAc was dried (MgS04) , filtered, and 
concentrated. CH2CI2 was added and the off-white solid 
was collected to give benzyl (cis) -2- [ (2-{ [4- 
5 (aminosulfonyl) benzoyl] amino }cyclohexyl) amino] - 2- 

oxoethylcarbainate (8.1 g) . MS found: (M + H)*^ = 511.1. 

(61b) The material from above benzyl (cis) -2- [ (2-{ [4- 
{ aminosulfonyl) benzoyl] amino} eye lohexyl) amino] -2- 
10 oxoethylcarbamate (217 mg) was dissolved in 30% HBr/AcOH 
(5 mL) at rt. After 1 h, Et20 was added and the solid 

was collected to give N-(cis)-{2- 
I (aminoacetyl)jamino]cyclohexyl}-4- 

{ aminosulfonyl )benzamide hydrogen bromide. MS found: (M + 
15 H)* = 355.2. 

(61c) The above material, {61b), N-(cis)-{2- 
[ (aminoacetyl) amino] cyclohexyl } -4- 
{aminosulfonyl)benzamide hydrogen bromide (59 mg) was 

20 dissolved in DMF (1 mL) . After cooling to 0 °C, 

diisopropylethylamine (0.1 mL) and 2-amino-5-iodobenzoic 
acid (43 mg) were addedw BOP Reagent (72 mg) was added, 
and the itiixture was stirred overnight. EtOAc was added 
along with NaHCOs solution. The EtOAc was dried (MgS04) , 

25 filtered, and concentrated. Reverse phase HPLC 

purification (gradient elution, water/acetonitrile/TFA) 
of the resulting residue provided the title benzamide 2- 
amino-N-{2-t ( (cis)-2-{ [4- 

(aminosulfonyl) benzoyl] amino} cyclohexyl) amino] -2- 
30 oxoethyl}"5-iodobenzamide (6 mg) MS found: (M + Na)* = 
622.2. 
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EKainple 62 

2-AiTiino-N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cycloheacyl] amino] -2- 
5 oxoethyl] -5-clilorobenzamide 

(62a) 2-Amino-5-chloroben2oic acid (65 mg) was 
incorporated into Example 61, step {61c), to give the 
title benzamide (8 mg) . MS foxmd: (M + Na)* = 530.3. 

10 

ExaiiiE>ld 63 
N-[2~[[(cis)-2-[[4- 
(Aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -3-clilorobenzamide 

15 

(63a) 3-Chlorobenzoic acid (43 mg) was incorporated into 
Example 61, step (61c), to give the title benzamide (50 
mg) . MS found: (M + H)"^ = 515.2. 

20 Exainple 64 

N-[2-[[(cis)-2-[[4- 
(Aminosulfonyl) benzoyl] amino] cyclohexyl] amino] - 2- 
oxoethyl] -3-trif luoromethoxybenzamide 

25 (64a) 3-Trif luoromethoxybenzoic acid (57 mg) was 

incorporated into Exainple 61, step (61c), to give the 
title benzamide (47 mg) . MS found: (M + H)* = 543.1. 
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Sxaxnple 65 

Tert-butyl 2- [ ( {2- [ ( (cis) { [4- 
( aitiinosulf onyl ) benzoyl ] amino } cyclohexyl ) amino ] -2 - 
5 oxoethyl} amino) carbonyl] -4- 

( tri f luoromethy 1 ) phenylcarbamate 

{65a) 2- (Tert-butoxycarbonyDamino-S- 
trif luoromethylbenzoic acid (87 mg) (Takagishi et al., 
10 Synlett 1992, 360) was incorporated into Example 61, step 
(61c), to give the title benzamide (150 mg) . MS found: (M 
+ Na)"" = 664.3. 

Exaiople 66 

15 2-Amino-N- [2- [ [ (cis ) -2- [ [4- 

(aminosulf onyDbenzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5 -trif luoromethy Ibenzamide trif luoroacetate 

(66a) The material from above, (65a), (125 mg) was 
20 dissolved in CH2CI2 (5 mL) prior to the addition of TFA (5 
mL) . After 1 h, the solution was concentrated. Reverse 
phase HPIiC purification (gradient elution, 
water /acetonitrile/TFA) of a portion (25 mg) of the 
resulting residue provided the title benzamide (10 mg) ; 
25 MS found: (M + Na)"'= 564.2. 

Example 67 

4- (Aminosulf onyl )-N-( (cis)-2-{ [ ({ [2- 
(trif luoromethy 1) anil ino] carbonyl) amino) acetyl] amino} eye 1 
30 ohexyl ) benzamide 

(67a) N- (cis) -{2- [ (aminoacetyl) amino] cyclohexyl) -4- 
(aminosulfonyl) benzamide hydrogen bromide, {61b), (100 
mg) was dissolved in DMF (3 mL) prior to the addition of 
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d'-methylmorpholine (0.13 itlL,) and 2~trif luoromethylphenyl 
isocyanate (0.05 mL) . After stirring overnight, EtOAc was 
added and the solution was washed with IN HCl. The EtOAc 
was dried, filtered, and concentrated. Reverse phase 
5 HPLC purification (gradient elution, 

water/acetonitrile/TFA) of the resulting residue provided 
the title benzamide (50 mg) . MS foxind: (M + Na)* = 564.3. 

EKanrple 68 

10 4- (Aminosulf onyl) -N-{ (cis) -2- [ ( { [ (3- 

chlorophenyl) sulfonyl] amino} acetyl) amino] cyclohe3cyl}benza 

mide 

(68a) N-(cis)-{2-[ (aminoacetyl) amino] cyclohexyl}-4- 
15 (aminosulfonyl) benzamide hydrogen bromide, (61b), (70 mg) 
was dissolved in DMF (2.5 mL) prior to the addition of 3- 
chlorobenzenesulfonyl chloride (51 mg) . After stirring 
overnight, EtOAc was added and the solution was washed 
with IN HCl. The EtOAc was dried, filtered, and 
20 concentrated. Reverse phase HPLC purification (gradient 
elution, water/acetonitrile/TFA) of the resulting residue 
provided the title benzamide (25 mg) . MS found: (M + H) = 
530.1. 

25 Exastple 69 

Ethyl 2-[({2-[((cis)-2~{[4- 



( amino sul f onyl ) benzoyl 3 amino } cycl ohexyl ) amino ] - 2 - 
oxoethyl} amino) carbonyl] -A- (iodo)phenylcarbamate 

30 (69a) 2- (EthyloxycarbonyDamino-S-iodobenzoic acid (185 
mg) was incorporated into Example 61, step (61c) , to give 
the title phenyl carbamate (87 mg) . MS found: (M - H)" = 
670.9. 
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Bscan^le 70 

Methyl 2- [ ( {2- [ ( (cis) -2-{ [4- 
( aminosul f onyl ) benzoyl ] amino } cyclohexyl ) amino ] -2- 
5 oxoethyl} amino) carbonyl] -4~ (iodQ)phenylcarbainate 

(70a) 2- (Methylo3^carbonyl)amino-5-iodobenzoic acid (177 
mg) was incorporated into Example 61, step (61c), to give 
the title phenyl carbamate (67 mg) . MS found: (M - H)* = 
10 656.9. 

ExBjapl& 71 

Tert-butyl ISJ-iyiethyl-2- [ ({2-[ ( (cis)-2-{ [4- 
(aminosulf onyl) benzoyl] amino} cyclohexyl) amino] -2- 
15 oxoethyl} amino) carbonyl] -4- 

(trif luoromethyl) phenylcarbamabe 

(71a) N-Methyl-2- (Tert-butoxycarbonyl) amino-S- 
trif luoromethylbenzoic acid (106 mg) was incorporated 
20 into Example 61, step (61c) , to give the title 

phenylcarbamate (50 mg) . MS found: (M + Na)* = 678.2. 

Exaniple 72 

Ethyl. 2- [ ({2-[ ( (cis)-2-{ [4- 
25 (aminosulf onyl) benzoyl] amino} cyclohexyl) amino] -2- 

oxoethyl} amino) carbonyl] ~4- 
(trifluoromethyl) phenylcarbamate . 

(72a) 2- (Ethyloxycarbonyl)amino-5-trif luoromethyl benzoic 
30 acid (61 mg) was incorporated into Example 61, step 
(61c), to give the title phenylcarbamate (12 mg) . MS 
found: (M + Na)* = 636.1. 
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Exantple 73 

2- (Benzylainino) -N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
5 oxoethyl]-5-trif luorbmetliyl benzainide 

(73a) 2- (Benzylamino) -S-trifluoromethyl benzoic acid (65 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (45 mg) . MS found: (M + Na)* = 654.2. 

10 

Kxanple 74 

2- (Ethylamino) -N- [2- [ [ (cis) -2~ [ [4- 
(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -5-trifluorometliyl benzainide 

.15 

(74a) 2- (Ethylamino) -5- trifluoromethyl benzoic acid (51 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (45 mg) . MS found: (M + Na)'*'= 592.1. 

20 Exangple 75 

2- (Methylamino) -N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-'trif luoromethyl benzamide 

25 (75a) 2- (Methylamino) -5-trifluoromethyl benzoic acid (25 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (8 mg) . MS fo\and: (M + Na)* = 578.2. 
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Escaxnple 76 

[2- [ [ (cis) [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
5 oxoetliyl] -S-bromo benzamide 

(76a) 2-Amino-5-bromo benzoic acid (79 mg) was 
incorporated into Example 61, step (61c), to give the 
title benzamide (69 mg) . MS found: (M + H)* = 554.1. 

Example 77 

Tert-butyl 2- [ ( {2- [ ( (cis) -2"{ [4- 
( amino sul £ ony 1 ) benz oy 1 ] amino } cy cl ohexy 1 ) amino ] - 2 - 
oxoethyl } amino ) carbonyl] 
15 ( trif luorometlioxy ) plienylcarbamate 

(77a) 2- (Tert-butoxycarbonyDamino-S- 
trif luoromethoxybenzoic acid (42 mg) was incorporated 
into Example 61, step (61c), to give the title 
20 phenylcarbamate (45 mg) . MS foirnd: (M + Na)*= 680.2. 

Exanxple 78 

2-Amino-N- [2- [ [ (cis) -2>-[ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl ] amino] -2- 
25 oxoethyl] -5~trif luoromethoxy benzamide 

(78a) The material from above, (77a) , (25 mg) was 
dissolved in CH2CI2 (3 mL) prior to the addition of TFA 

(1.5 mil) . After 1 h, the solution was concentrated. 
30 Reverse phase HPLC purification (gradient elution, 

water/acetonitrile/TFA) of the resulting residue provided 
the title benzamide (20 mg) . MS foxand: (M + Na)* = 580.1.. 
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Example 79 

2- (Allylamino) --N- [2- [ [ (cis) -2- [ [4- 
(ajtiinosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
5 oxoethyl] -S-trif luoromethyl benzamide 

(79a) 2~(allylainino)-5-trifluorometliyl benzoic acid (50 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (62 mg) . MS found: (M + Na)''= 604.1. 

LO 

EKainple 80 

2-( (2-methyl~2-propenyl)amino) -N~ [2~ [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -S-trif luoromethyl benzamide 

.5 

(80a) 2~( (2-methyl-2-propenyl) amino) -5-trifluoromethyl 
benzoic acid (52 mg) was incorporated into Example 61, 
step (61c) , to give the title benzamide (40 mg) . MS 
found: (M + Na)'*' = 618^1. 

0 

Knanqple 81 

2- (cyclopropylmethylene)amino-N- [2- [ [ (cis)~2-[[4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2 - 
oxoethyl] ~5-trifluoromethyl benzamide 

5 • 

(81a) 2- (cyclopropylmethylene)amino~5-trifluoromethyl 
benzoic acid (52 mg) was incorporated into Exarrple 61, 
step (61c) , to give the title benzamide (20 mg) . MS 
foiind: (M + Na)"* = 618.2. 
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Exaxqple 82 

2- (butyl) amino-N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] aroino] cyclohexyl] amino] -2- 
5 oxoethyl] -5"trifluoroinethyl benzamide 

(82a) 2- (butyl)amino-5-trifluoro]nethyl benzoic acid (53 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (20 mg) . MS found: (M + Na)* = 620.1. 

10 

Escaxnple 83 

2- (propyl) amino-N" [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide 

15 

(83a) 2- (propyl) amino- 5- trifluoromethyl benzoic acid (50 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (59 mg) MS found: (M + Na)* = 606.2. 

20 Exaniple 84 

2- ( (2-methyl-2-propyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(aminosulf onyl)benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide 

25 (84a) 2- ( ( 2 -methyl-2 -propyl) amino) -5-trif luoromethyl 
benzoic acid (50 mg) was incorporated into Exairple 61, 
step ( 61c )T" to*" give the" title benzamide (50 mg) . MS 
found: (M + Na)*= 620.2. 
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Example 85 

2~ ( (aminocarbonyl) amino) -N- [2- [ [ (cis) -2~ [ [4~ 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
5 oxoe thyl ] - 5 ~ tri f luoromethyl benzamide 

(85a) 2- (aminocarbonyl )aniino-5-trif luoromethyl benzoic 
acid (60 mg) was incorporated into Exainple 61, step 
(61c), to give the title benzamide (7 mg) . MS found: (M -f 
10 . Na)"" = 665.1, , 

^^can^le 86 

2~ (acetylamino) -N- [2- [ [ (cis) ~2- [ [4- 
(aminosulf onyl ) benzoyl] amino] cyclohexyl ] amino] -2- 
15 oxoethyl] ~5-tri£luoromethyl benzamide 

(86a) 2-acetylamino~5-trif luoromethyl benzoic acid (77 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (35 mg) . MS found: (M + H)"" = 642.1. 

20 

Exainple 87 

2- (Methylamino) -N- [2- [ [ (cis) ~2- [ [4~ 
( amino sulf onyl ) benzoyl] aitiino] cyclohexyl ] amino] -2~ 
oxoe thyl ]-5"iodomethyl benzamide 

25 

(87a) 2-Methylamino-5-iodo benzoic acid (127 rag) was 
incorporated into Example 61, step (61c), to give the 
title benzamide (20 mg) . MS found: (M + H)*^ = 614.1- 
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Escanple 88 

2" (Ethylamino) -N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoet]iyl]"5-iodomethyl benzamide 

(88a) 2-Ethylamino-5-iodo benzoic acid (100 mg) was 
incorporated into Example 61, step (61c), to give tlie 
title benzamide (25 mg) . MS found: (M + H)* = 628.1. 

JSicample 89 

2- (Trifluoroacetylamino) -N- [2- [ [ (cis) -2- [ [4- 
. (aminosulfonyl) benzoyl] amino] cycloliexyl] amino] ~2~ 
oxoethyl]-5-iodomet]iyl benzamide 

(89a) 2-Trif luoroacetylamino-5-iodo benzoic acid (77 mg) 
was incorporated into Example 61, step (61c), to give tlie 
title benzamide (44 mg) . MS found: (M + H)* = 696.1. 



20 Example 90 

2- (amino) -N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -5-nitro benzamide 

25 (90a) 2 -amino -5-nitro benzoic acid (28 mg) was 

incorporated into Example 61, step (61c), to give the 
title benzamide (15 mg) . MS found: (M + H)* = 519.1. 



15 
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10 



15 



Sscasiple 91 

Iso-propyl 2- [ ( {2- [ ( (cis) -2~{ [4- 
(aminosulfonyi) benzoyl] amino) cyclohexyl) amino] -2-^ 
oxoethyl} amino) carbonyl] -4- (iodo)ptienylcarbainate 

i^^^) 2- (Iso-propoxycarbonyl)ainino-5-iodobenzoic acid (73 
mg) was incorporated into Exanple 61, step (61c), to give 
tlie title benzamide (10 rag). MS found: (M + Na)"" = 686.2. 

Exantple .92 

Tert butyl 2- [ ( {2- [ ( (cis) -2-{ [4- 
(aminosulfonyi) benzoyl] amino) cyclohexyl ) amino] -2- 
oxoethyl) amino) carbonyl] -4- (iodo)plienylcarbainate 

{^2a) 2~ {Tert-butoxycarbonyl)amino-5-iodobenzoic acid (76 
mg) was incorporated into Example 61, step (61c), to give 
the title benzamide (9 mg) . MS found: (M + Na)"^ = 722.1. . 



20 Exait^ie 93 

2- (amino) -N- [2- [ [ (cis) -2- [ [4- 
(aminosulfonyi) benzoyl] amino] cyclohexyl ] amino] -2- 
oxoethyl ] -3 , 5-dini tro benzamide 

25 (93a) 2-amino-3, 5-dinitro benzoic acid (45.4 mg) was 
incorporated into Example 61, step (61c), to give the 
title benzamide (20 mg) . MS found: (M + H)* = 632.0. 

Exantple 94 

30 2- ( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4~ 

(aminosulfonyi) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide 



131 



wo 02/060859 



PCTAJSOl/50252 



(94a) The material from above, (66a), (20 mg) was 
dissolved in DMF (5 mL) prior to the . addition of N- 
methylmorpholine (6 mg) and isopropyl isocyanate (4 mg) . 
5 After 5 h, the solution was loaded onto an HPLC. Reverse 
phase HPLC purification (gradient elution, 
water/acetonitrile/TFA) provided the title benzamide (5 
mg) . MS found: (M + Na)**" = 649.2. 



10 EKaznple 95 

2- ( (cyclohexylcarbonyl) amino) ~N- [2- [ [ (cis)-2- [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
- oxoethyl] -5-trif luoromethyl benzamide 



(95a) The material from above, (66a) , (20 mg) was 
dissolved in THF (2 mL) prior to the addition of 2M K2CO3 

(0.1 mL) and cyclohexane carbonyl chloride (0,1 mL) . After 
15 h, 1 N HCl was added and this was extracted with ethyl 
acetate. The ethyl acetate was dried and concentrated. 
20 Reverse phase HPLC purification (gradient elution, 

water/acetonitrile/TFA) provided the title benzamide (15 
mg) . MS foimd: (M + H)* = 652.2. 

Exaxnple 96 

25 2- ( (Cyclopentylmethylenecarbonyl) amino) -N- [2- [ [ (cis) -2- 
[ [4- (aminosulfonyl) benzoyl 3 amino] cyclohexyl] amino] ~2- 
oxoethyl] "S-trifluoromethyl benzamide 

(96a) Cyclopentylacetyl chloride (0.1 mL) was 
30 incorporated into Exainple 95, step (95a) , to give the 
title benzamide (10 mg) . MS found: (M + H)* = 652.2. 
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Example 97 

2- ( (cyclohescylcarbonyl) amino) -3Sf- [2- [ [ (cis) ~2- [ [4- 
(methylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
5 oxoetliyl]-5--trifluoromethyl benzamide 

(97a) 1- (N-tert-Butyloxycarbonyl) -cis-cycloliexane-1, 2-- 
diamine (prepared in an analogous fasliion to N-tert- 
bntyloxycarbonyl-cyclohexane- (S, S) -1, 2-diamine/ see: C. 
10 Wu et al. , Bioorg. Med. Chem. 1997, 5, 1925) (8 g) was 
dissolved in THF {125 mL) and water (18 inL) . After 
cooling to O^C, triethyl ainine (6.2 mL) was added 
followed by Cb220 (12.8 g) . Tliis was warmed to rt. and 
was stirred for 18 li. Some of the THF was. removed before 

15 ethyl acetate was added. This solution was washed with 
brine and then 1 N HCl solution (aq) . The EtOAc was dried 
(MgS04) , filtered, and concentrated. The resulting 
residue was dissloved in CH2CI2 (15 mL) . After cooling to 
QOQ^ TFA (15 mL) was added dropwise. After 1 h, the 

20 reaction was concentrated and 1 N HCl was added. This 
acidic solution was extracted with Et20. The aqueous 
solution was taken to pH=13 via addition of solid NaaCOs . 
This solution was extracted with EtOAc. The EtOAc was 
dried (MgS04) , filtered, and concentrated to give 1- (N- 

25 benzyloxycarbonyl) -cis-cyclohexane-1 , 2-diamine (7.9 g) . 
MS found: (M + H)* = 249.1. 

(97b) The material from above 1- (N-benzyloxycarbonyl ) - 
cis-cyclohexane-1, 2-diamine (5 g) was dissolved in DMF 
30 (100 mL) . After cooling to 0«>C, 4-methylmorpholine (11 
mL) and N~Boc-Gly-OH (4.2 g) were added- BOP Reagent 
(11.6 g) was added, and the mixture was stirred at rt for 
18 h. The DMF was removed. EtOAc was added along with 1 
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N HCl solution. The EtOAc layer was washed with 1 N HCl, 
NaHC03 solution, and brine. The EtOAc was dried (MgS04) , 
filtered, and concentrated to give cis- [2 [ [ [ [ {1, 1- 
dimethylethoxy) carbonyl] amino] acetyl ] amino] cyclohexyl] - 
5 carbamic acid benzyl ester (9.6 g) . MS found: (M + H)* = 
406.3. 

(97c) The material from above (9.6 g) was dissloved in 
CH2CI2 (20 mL) . After cooling, to O^C, TFA (10 mL) was 
10 added dropwise. After 1 h, the reaction was 

concentrated. A portion of this residue (5.5 g) was 
dissolved in DMF (55 mL) . After cooling to 0°C, 4- 
me thy Imorpho line (7.2 mL) and 2-(tert- 

butoxycarbonyl) amino-5-trif luoromethylbenzoic acid (4.0 
15 g) were added. BOP Reagent (8.7 g) was added, and the 
mixture was stirred at rt for 18 h. The DMF was removed. 
EtOAc was added along with 1 N HCl solution. The EtOAc 
layer was washed with 1 N HCl, NaHC03 solution, and brine. 
The EtOAc was dried (MgS04) , filtered, and concentrated. 
20 Flash chromatography of the resulting residue gave 
[ (cis) -2- [ [ t [ (2- (tert-butyloxycarbonyl amino) -5- 
trifiuoromethyDbenzoyl] amino] acetyl] amino] cyclohexyl] car 
bamic acid benzyl ester (5.9 g) . MS found: (M + H)* = 
593.3. 

25 

(97d) The material (97c) from above (2 g) was dissloved 
in CH2CI2 (5 mL) . After cooling to O^C, TFA (2.5 mL) was 
added dropwise. After 1 h, the reaction was 
concentrated. A portion of the resulting residue (500 
30 mg) was dissolved in THF (3 mL) prior to the addition of 
4-methylmorpholine (0.56 inL) . After 5 min, 
cyclohexanecarbonyl chloride (0.4 mL) was added dropwise. 
After 30 min, EtOAc and 1 N HCl (aq) were added. The 
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EtOAc was dried (MgS04) ' filtered, and concentrated. 
This material was dissolved in MeOH (5 mL) prior to the 
addition of 10% Pd/C (200 mg) . A hydrogen balloon was 
added and the reaction continued to stir. After 1.5 h, 
5 the solution was filtered and concentrated to give N-[2- 
[ [ (cis) -2'aminocyclohexyl] amino] -2-oxoethyl3 -3- (2- 
cyclohexylcarbonylaiTiino-5-trifluoromethyl)benzainide (202 
mg) . MS found: (M + H)* = 469.4. 

10 (97e) The material (97d) from above (50 mg) was dissolved 
in DMF (2 mL) . After cooling to O^C, 4~methylmorpholine 
(55.5 mg) and p- (methyl sulfonyl) benzoic acid (26 mg) were 
added. After 5 min, BOP Reagent (73 mg) was added and 
the mixture was stirred at rt for 18 h. Tilie DMF was 

15 removed. EtOAc was added along with 1 N HCl solution. 

The EtOAc layer was washed with 1 N HCl, NaHCOs solution, 
and brine. The EtOAc was dried (MgS04) , filtered, and 
concentrated. Reverse phase HPLC purification (gradient 
elution, water/acetonitrile/TFA) provided the title 

20 benzamide (15 mg) . MS found: (M + H)"" = 651.2. 

Exan^le 98 

2- ( (cyclohexylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio)benzoyl] amino] cyclohexyl] amino] -2-'Oxoethyl] - 
25 5-trifluoromethyl benzamide 

4- (Methyl thio) benzoic (28 mg) was incorporated into 
Example 97, step (97e) , to give the title benzamide (20 
mg) . MS foimd: (M + H)* = 619.3. 
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Eacanple 99 

2- ( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(inethylthio)benzoyl] amino] cyclohexyl] amino] '-2-oxoethyl] - 
5 5-trif luorometliyl benz amide 

(99a) Isopropyl isocyanate (0.3 mL) was incorporated. into 
Example 97, step (97d) , and reacted for 18 h before being 
tcdcen forward. Siabsequently, 4- (methyl thio) benzoic (22 
10 mg) was incorporated into Exainple 91, step (97e) , to give 
tlie title benzaitdde (20 mg) . MS found: (M + H)* = 594.3. 

Exaaople 100 

2- ( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
15 (me thylsulfonyl) benzoyl] amino] cycloliexyl] amino] ~2- 

oxoetb.yl]-5"trif luorometliyl benzamide 

(100a) Isopropyl isocyanate (0.3 mL) was incorporated 
into Example 97, step (97d), and reacted for 18 h before 
20 being talcen forward, Subsequently, 4- 

(me thylsulfonyl) benzoic (26 mg) was incorporated into 
Bxairqple 97, step (97e) , to give tlie title benzamide (9 
mg) . MS foxmd: (M + H)* = 541.2. 

25 Sxainple 101 

2-( (Methylsulfonyl)amino)-N~[2-[ [ (cis) -2- [ [4- 
(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] ~5~trif luoromethyl benzamide 

30 (101a) Methanesulfonyl chloride (0.3 mL) and pyridine (35 
mg) were incorporated into Example 97, step (97d), and 
reacted for 18 h before being talcen foirward. 
Sxabsequently, p-sulfan^lbenzoic (43 mg) was incorporated 
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into Exair^le 31, step (97e) , to give the title benzamide 
(30 mg) . MS foimd: (M + H)* = 620.1. 

Example 102 

5 2- ( (Aminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(aitiinosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoet]iyl]-5~tri£luoromethyl benzaroide 

(iQ2a) Sodiiim cyanate (0,3 mL) in acetic acid and water 
10 were incorporated into Example 97, step (97d) , and 

reacted for 1 h before the precipitated solid was talcen 
forward. Subsequently, p~sulfamylbenzoic {24 mg) was 
incorporated into Example 97, step (97e), to give the 
title benzamide (20 mg) . MS found: (M + H)"" = 585.2. 
15 . • 

Example 103 

2-Allylamino-5->trif luoromethylbenzoic acid 

(103a) 2- (Tert~butoxircarbonyl)amino-5- 
20 trifluoromethylbenzoic acid (3.0 g) was dissolved in DMP 
prior to the addition of K2CO3 (2.4 g) and iodomethane 
(0.8 mL) . After 1.5 h, the solution was diluted with 
EtOAc and was washed with brine solution followed by IN 
HCl solution. The organic layer was then washed with 
25 Na2C03 solution, water, and brine. The organic layer was 
dried (MgS04), filtered, and concentrated to give the 
ester as a off-wliite solid (3.03 g). A portion of this 
solid was dissolved in TFA (3.3 mL) and cooled to 0°C 
prior to the addition of TFAA (0.97 mL) . After 10 riiin, 
0 crushed ice was added. After an additional 30 min, the 
solid was collected and washed with water. The solid was 
dried to give the TFA amide (970 mg) . A portion of this 
solid (385 mg) was dissolved in DMF (2 mL) and K2CO3 (338 
mg) was added followed by allyl bromide (1.21 mL) . The. 
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reaction was stirred 18 h before it was diluted with 
EtOAc and washed with IN HCl and brine. The EtOAc was 
dried, filtered, and concentrated. The resulting residue 
was dissolve in THF. (10 mL) prior to addition of IN LiOH 
5 (10 mL) and 20 drops of MeOH. After 18 h, the THF was 
removed and the solution was made acidic (pH=5) with IN 
HCl. This solution was extracted with EtOAc. The 
organic layer was washed with brine, dried, filtered, and 
concentrated to give 2 -ally 1 amino- 5- 
10 trifluoromethylbenzoic acid (265 mg) . MS found: (M + H)* = 
246.2. 

Example 104 

2- ( (Allyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
15 . (methylsulfonyl) benzoyl] aitiino] cyclohexyl] amino] -2- 

oxoethyl] -5-trif luoromethyl benzamide 

(lQ4a) 1- (N- tert-Butyloxycarbonyi ) -cis-cyclohexcuie-l , 2- 
diamine (prepared in an analogous fashion to N-tert- 

20 butylox^^carbonyl-cyclohexane- (S, S) -1, 2-diamine, see: C. 
Wu et al., Bioorg, Med. Chem. 1997, 5, 1925) (6 g) was 
dissolved in DMF (80 mL) . After cooling to 0*^C, 4- 
me thy Imorpho line (15.4 mL) and N-Cbz-Gly-OH (7.03 g) were 
added. BOP Reagent {18.6 g) was added, and the mixture 

25 was stirred at rt for 18 h. EtOAc was added along with 1 
N HCl solution. The EtOAc layer was washed with 1 N HCl, 
NaHC03 solution, and brine. The EtOAc was dried (MgS04), 

filtered, and concentrated- Flash chromatography of the 
resulting residue gave cis- 
30 [2 [ [ I [ {ben2yloxy)carbonyl]amino]acetyl]amino]cyclohexyl]- 
carbamic acid tert-butyl ester (6.2 g).. MS found: (M + H)* 
= 406.3. 
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(lQ4b) The material from above (9.6 g) was dissloved in 
MeOH (60 mli) prior to the addition of 10% Pd/C (1.5 g) . 
A hydrogen balloon was added and the solution was stirred 
5 for 18 h. The palladium was filtered off and the 

filtrate was concentrated. A portion (3 01 mg) of the 
resulting residue was dissolved in DMF (5 mL) . After 
cooling to O^C, 4-inethylinorpholine (0.5 mL) and 2- 
allylamino-5~trif luoromethylbenzoic acid (Example 103) 

10 (226 mg) were added. BOP Reagent (613 mg) was added, and 
the mixture was stirred at rt for 18 h. EtOAc was added 
along with 1 N HCl solution. The EtOAc layer was washed 
with 1 N HCl, NaHC03 solution, and brine. The EtOAc was 
dried {MgS04) / filtered, and concentrated. Flash 

15 chromatography of the resulting gave [ (cis) -2- [ [ [ [ (2- 
{ al ly lamino ) - 5 ~ 

trifluoromethyl) benzoyl] amino] acetyl] amino] cyclohexyl] car 
bamic acid tert -butyl ester (364 mg) . MS found: (M + Na)* 
= 521.2. 

20 

(104c) The material (104b) from above (360 mg) was 
dissloved in 4M HCl/dioxane (10 mL) . After stirring for 2 
h, the solution was concentrated. A portion (50. mg) of 
the resulting residue was dissolved in DMF (2.5 mL) . 

25 After cooling to 0°C, 4-methylmorpholine (58 mg) and 4- 
methylsulfonylbenzoic acid (28 mg) was added. BOP 
Reagent (76 mg) was added, and the mixture was stirred at 
rt for 18 h. EtOAc was added along with 1 N HCl solution. 
The EtOAc layer was washed with 1 N HCl, NaHCOs solution, 

30 and brine. The EtOAc was dried (MgS04) , filtered, and 

concentrated. Reverse phase HPIiC purification (gradient 
elution, water/acetonitrile/TFA) provided the title 
benzamide (15 mg) . MS found: (M + H)* = 581.3. 
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Exaniple 105 
2- ( (Allyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(mefchylthio) benzoyl] amino] cyclohexyl]ainino3 -2-oxoethyl] - 
5 5-trifluoromethyl benzamide 

(105a) 4- (Methyl thio) benzoic (168 mg) was incorporated 
into Example 104, step (104c), to give the title 
benzamide (20 mg) . MS found: (M + H)* = 549.3. 

10 

EKan^le 106 

2" ( (2-Methyl-2-propenyl)amino) -N~ [2- [ [ (cis) -2- [ [4- 
(methylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] ~5-trif luoromethyl benzamide 

15 

(106a) 3-Bramo-2-methylpropene was substituted for allyl 
bromide in Example 103 to give 2- (2-methyl-2- 
propenyl)amino-5-trif luoromethylbenzoic acid, which was 
incorporated into Example 104, step (104b), to give the 
20. title benzamide (20 mg) . MS found: (M + H)"*^ = 595.2 

Example 107 

2- ( (2-methyl"2-propenyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio)benzoyl] amino] cyclohexyl] amino] -2 -oxoethyl] - 
25 5-trifluoromethyl benzamide 

(107a) 3-Bromo-2-methylpropene was substituted for allyl 
bromide in Example 103 to give 2- (2-methyl-2- 
propenyl) amino-5-trif luoromethylbenzoic acid, which was 
30 incorporated into Example 104, step (104b) . 

Subsequently, 4- (methyl thio) benzoic (168 mg) was 
incorporated into Example 104, step (104c), to give the 
title benzamide (20 mg) . MS found: (M + H)* = 563.3. 
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Kxanople 108 

2~ ( (Propyl) amiiio) -N- [2- [ [ (cis) -2- [ [4- 
(methylsulf onyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -S-trif luorometliyl benzainide 

5 

(108a) For this preparation, Exainple 104, step 104c, was 
altered as follows. [ (Cis) -2- [ [ [ [ (2-.(allylainino) -5- 
trifluorometliyl) benzoyl] amino] acetyl] amino] cyclohexyl] car 
bamic acid tert-butyl ester from 104(b) (360 mg) was 

10 dissloved in 4M HCl/dioxane (10 mL) . After stirring for 2 
h, the solution was concentrated. A portion (300 mg) of 
the resulting residue was dissolved in MeOH (S .mL) and 
10% Pd/C was added. A hydrogen balloon was added and the 
solution was stirred for 2 h. The palladi-um was filtered 

15 and the solution was concentrated. A portion (50 mg) of 
the resulting residue was dissolved in DMF (2.5 mL) . 
After cooling to O^C, 4-methylmorpholine (63 mg) and 4- 
methylsulfonylbenzoic acid (30 mg) were added. BOP 
Reagent (83 mg) was added, and the mixture was stirred at 

20 rt for 18 h. EtOAc was added along with 1 N HCl solution. 
The EtOAc layer was washed with 1 N HCl, NaHC03 solution, 
and brine. The EtOAc was dried (MgS04) , filtered, and 
concentrated. Reverse phase HPLC purification (gradient 
elutioh, water/acetonitrile/TFA) provided the title 

25 benzamide (15 mg) . MS found: (M + H)"" = 583.3. 
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Sxaxnple 109 

2- ( (Propyl) amino) -N- [2^ [ [ (cis) -2- [ [4- 
'( methyl thio) benzoyl] amino] cycloheacyl] amino] -2-oxoethyl3 - 
5 5 - tr i f luor ome thy 1 benzamide 

(109a) 4- (Methyl thio) benzoic (25 mg) was incorporated 
into Example 108 to give the title benzamide (10 mg) . MS 
found: (M + H)* = 551.3. 

10 

Example 110 

2- ( (2-Methylpropyl) amino) -N- [2~[[(cis)~2~[[4- 
(methylsulfonyl) benzoyl] amino] eye lohexyl] amino] -2- 
oxoethyl] "5-trif iuoromethyl benzamide 

15 

(110a) [ (Cis) -2- [ [ [ [ (2- ( (2-raethyl-2-properiyl) amino) -5- 
tri f luoromethyl ) benzoyl ] amino ] acetyl ] amino ] eye lohexyl ] ear 
bamic acid tert-butyl ester was incorporated into Example 
108 to give the title benzamide (15 mg) . MS found: (M + . 
20 H)* = 597.3. 

ExaxnplB 111 

2- ( (2-Methylpropyl) amino) -N- [2- [ [ (cis) ■2~ [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2'-oxoethyl] - 
25 5 -trif luoromethyl benzamide 

(111a) 4- (Methylthio) benzoic (25 mg) was incorporated 
into Example 110 to give the title benzamide (10 mg) . MS 
found: (M + H)* = 565.3. 
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Example 112 

2- ( (Butyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(me thy Isulfonyl) benzoyl 3 amino] cyclohexyl] amino] -2- 
5 oxoethyl] -5-trif luorometliyl Jjienzamide 

(112a) 2-Butylaniino^5-trif luoromethylberizoic acid 
(prepared analogously to Exanple 103 with butyl iodide) 
was incorporated into Example 104, step (104b), to give 
10 the title benzamide (25 mg) . MS foimd: (M + H)* = 597.2. 

Ebcantple 113 
2- ( (Butyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methyltliio) benzoyl 3 amino] cyclohexyl] ainino] •-2-oxoethyl3 ~ 
15 5-tri£luoromethyl benzamide 

(113a) 4- (Methyl thio) benzoic (22 mg) was incorporated 
into Example 112 to give the title benzamide (25 mg) . MS 
found: (M + H)"*" = 565.3. 

20 

EKaittple 114 

2- ( (Ethylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methyl thio) benzoyl] amino] cyclohexyl) amino] -2-oxoethyl3 - 
5-trifluoromethyl benzamide 
25 - 

(ll^a) [ (Cis) -2 - [ [ [ [ (2 - (tert-butyloxycarbonylamino) -5- 
trifluoromethyl) benzoyl] amino] acetyl] amino] cyclohexyl] car 
bamic acid benzyl ester (Example 97c) (1.4 g) was 
dissolved in 4M HCl/dioxane. After stirring at rt for 
30 3h, the reaction was concentrated. A portion of this 
residue (500 mg) was dissolved in MeOH (5 mL) prior to 
the addition of 10% Pd/C. A hydrogen balloon was added 
and the solution was stirred for 3 h. The palladiimi was ■ 
filtered and the solution was concentrated. The 
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resulting residue was cooled to 0°C prior to the addition 
of 4-inethylinorpholine (0.55 mL) and 4- (methyl thio) benzoic 
acid (168 mg) . BOP Reagent (531 mg). was added, and the 
mixture was stirred at rt for 18 h. The DMF was removed. 
5 EtOAc was added along with 1 N HCl solution. The KtOAc 
layer was washed with 1 N HCl, NaHC03 solution, and brine. 
The EtOAc was dried (MgS04) , filtered, and concentrated, 
Flash chromatography of the resulting residue gave 2- 
(amino) -N- [2- [ [ (cis) -2- [ [4- 
10 (me thylthio) benzoyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
5-trifluoromethyl benzaraide (360 mg) . MS found: (M + H)"*" = 
509.2- 

(114b) 2- (amino) -N- [2- [ [ (cis) -2- [ [4- 

(methylthio) benzoyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
15 5-trifluoromethyl benzamide (Example 114a) (50 mg) was 
dissolved in THF (2.5 mL) prior to the addition of 
triethylamine (30 mg) and ethyl isocyanate (21 mg) . 
After stirring for 72 h, EtOAc was added along with 1 N 
HCl solution. The EtOAc layer was washed with 1 N HCl 
20 and brine. The EtOAc was dried (MgS04) , filtered, and 

concentrated. Reverse phase HPLC purification (gradient 
elution, water/acetonitrile/TFA) provided the title 
benzamide (10 mg) . MS fomd: (M + Na)* = 602.4. 

25 Example 115 

2" ( (Allylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
5-trifluoromethyl benzamide 

30 (115a) Allyl isocyanate (25 mg) was incorporated into 

Example 114, step {114b), to give the title benzamide (10 
mg) . MS found: (M + H)* = 592.3. 
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Exan^le 116 

2" ( {2-methylpropyl) aminocarbonyl) amino-S- 
trif luoromethylbenzoic acid 

5' 

(116a) 2-AiTiino-5-trifluoroinethylbenzoic acid (3.75 g) was 
dissolved in DMF (20 inL) prior to the addition of K2CO3 
(3.78 g) and a llyl bromide (2.4 ml.). After 3 h, the 
solution was diluted with EtOAc and was washed with brine 
10 solution and water. The organic layer was dried (MgS04) , 
filtered, and concentrated. Flash chromatography of the 
resulting residue gave the allyl ester as a yellow oil 
(2.6 g) . This ester was dissolved in THF (6 mL) and 
added dropwise to a THF (3.5 mL) solution of 
15 trichloromethyl chlorof ormate (1.1 mL) . After stirring 
for 18 h, the solution was concentrated. A portion (1.4 
g) of the resulting residue was dissolved in THF (2.2 mL) 
prior to the addition of iso-butylamine (0.95 mL) in THF 
(3 irtL) . After 4 h, the solution was diluted with EtOAc 
20 and was washed with brine solution and IN HCl. The 
organic layer was dried (MgS04) , filtered, and 
concentrated to a white solid. This solid was dissolved 
in CH3CN (30 iriL) prior to the addition of pyrrolidine 
(0.23 mL) and Pd(PPh)4 (64 mg) . After 3 h, the solution. 
25 was diluted with EtOAc and was washed IN HCl. The 
organic layer was dried (MgS04), filtered, and 
concentrated to 2- ( (2-methylpropyl) aminocarbonyl) amino-S- 
trif luoromethylbenzoic acid (386 mg) as a white solid. MS 
found: (2M - H) ' = 607.3. 
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Exaxsple 117 

2~ ( (Iso-butylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2-0X06 thyl] - 
5 S-trifluoromethyl benzamide 

<117a) 1- (N-tert-Butyloxycarbonyl> -cis-cyclohexane-1 , 2- 
diamine (6 g) was dissolved in DMF (100 itiL) . After 
cooling to O^C, 4-inetliylinorplioline (15.4 mL) and p- 

10 (methyltliio) benzoic acid (5.2 g) were added. BOP Reagent 
(15.0 g) was added, and the inixture was stirred at rt for 
18 h. The DMF was removed. EtOAc was added along with 1 
N HCl solution. The EtOAc layer was washed with 1 N HCl, 
NaHC03 solution, and brine. The EtOAc was dried (MgS04) , 

15 filtered, and concentrated. Flash chromatography of the 
resulting residue gave tert-butyl (cis)-2-{[4- 
(methylthio) benzoyl ] amino} eye lohexylcarbamate (8.4 g) . MS 
found: (2M + Na)"'= 751.3. 

2 0 (117b) The material, 117a, from above (8.4 g) was 

dissloved in 4M HCl/dioxane. After 3 h, the solution was 
concentrated. The resulting residue was dissolved in DMF 
(50 mL) . After cooling to O^C, 4-methylmorpholine (12.6 
mL) and N-Boc-glycine (4.8 g) were added. BOP Reagent 

25 (15.3 g) was added, and the mixture was stirred at rt for 
18 h. The DMF was removed. EtOAc was added along with 1 
N HCl solution. .The EtOAc layer was washed with 1 N HCl, 
NaHC03 solution, and brine. The EtOAc was dried (MgS04) , 
filtered, and concentrated. Flash cliromatography of the 

30 resulting residue gave fcert-butyl 2- [ ( (cis) -2-{ [4- 

(methyl thio ) benzoyl ] amino } cyclohexyl ) amino] -2 -oxoethyl 
carbamate (9.4 g) . MS found: (M + Na)"" = 444.4. 
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(117c) A portion (2.3 g) of the material, {117b), frcm 
above was dissloved in 4M HCl/dioxane. After 3 h, the 
solution was concentrated. A portion of the resulting 
material (100 mg) was dissolved in DMF (5 inL) . After 
5 cooling to O^C, 4-methylinorpholine (0.15 itiL) was added 
followed by 2- ( (2-inethylpropyl) aminocarbonyl) amino-5- 
trifluoromethylbenzoic acid (Example 116) (25 mg) . After 
5 min, BOP Reagent (161 mg) was added and the mixture was 
stirred at rt for 18 h. The DMF was removed. EtOAc was 

10 added along with 1 N HCl solution. The EtOAc layer was- 

washed with 1 N HCl, NaHCOs solution, and brine. The EtOAc 
was dried {MgS04) ' filtered, and concentrated. Reverse 
phase HPIiC purification (gradient elution, 
water/acetonitrile/TFA) provided the title benzandde (50 

15 mg) . MS found: (M + H)* = 608.3. 

Eacaxi^le 118 

2- ( (Cyclopentylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methyl thio) benzoyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
5-trifluoromethyl benzamide 

(118a) 2- (cyclopentylaminocarbonyl) amino-5 - 
trif luoromethylbenzoic acid (made analogously to Exarrple 
116 with cyclopentylamine in place of iso-butylamine) 
(88.6 mg) was incorporated into Example 117, step {117c), 
to give the title benzamide (50 mg) . MS found: (M + H)* = 
620.3. 



20 



25 
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Exaxople 119 

2- ( (Terb-butoxycarbonyl) amino) -N-[2-[ [ (cis) -2- [ [4- 
(methylthio)benzoyl] ainino]cyclohexyl] amino] -2-oxoethyl] - 
5 5-trifluoromethyl benzamide 

(119a) 2-{Tert-butoxycarbonyl)amino-5- 
trifluoromethylbenzoic acid (Takagishi et al., Synlett 
1992, 360) (88.6 mg) was incorporated into Example 117, 
10 step (117c), to give the title benzamide (25 mg) . MS 
found: (M + H)* = 609.3- 

Kacanple 120 

2- ( (Iso-propo3gycarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
15 (methylthio) benzoyl] amino] cyclohexyl] amino] '-2-oxoethyl ] - 

5-tri£luoromethyl benzamide 

(120a) 2- (liso-propoxycarbonyl) amino-5- 

trif luoromethylbenzoic acid (98 mg) was incorporated into 
20 Example 117, step (117c), to give tlie title benzamide (20 
mg) . MS found: (M + H)"* = 595.3. 

EbcaiQcple 121 

2-( (Etlioxycarbonyl)amino)-N~[2-[ [ (cis) -2- [ [4- 
25 (metliylthio) benzoyl] amino] cycloliexyl] amino] -2-oxoettLyl] - 

5-trif luorometliyl benzamide 

(121a) 2- (Ethoxycarbonyl) amino-5-trif luoromethylbenzoic 
acid (96 mg) was incorporated into Exaicple 117, step 
30 (117c) , to give the title benzamide (30 mg) . MS found: (M 
+ H)* = 581.3. 
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Example 122 

N-[2- [ (l~Pyrrolidinylcarbonyl)ainino]-5- 
5 ( trifluoromethyl ) benzoyl] glycine 

(122a) 2- {Pyrrolidinylcarbonyl)ainino-5-'. 

trif luoromethylbenzoic acid (made analogously to Exairple 
lis with pyrrolidine in place of iso-butylamine (2.9 g) 

10 was dissolved in DMF (40 mL) . After cooling to O^C, 4- 
methylmorpholine (3.2 inL) and glycine benzyl ester 
hydrogen chloride (5.6 g) were added. After 5 min, BOP 
Reagent (5.6 g) was added and the mixture was stirred at 
rt for 18 h. EtOAc was added along with 1 N HCl solution. 

15 The fitOAc layer was washed with 1 N HCl, NaHCOa solution, 
and brine. The EtOAc was dried (MgS04) , filtered, and 
concentrated to a solid (2.6 g) . This solid was 
dissolved in MeOH (14 mL) prior to the addition of 10% 
Pd/C. A hydrogen balloon was added and the solution was 
20 stirred for 1 h. The palladium was filtered and the 
solution was concentrated to give the title glycine 
derivative (2.0 g) as a white solid. MS found: (M + H)"" = 
360.2. 

25 Exanq;>le 123 

2" { (Pyrrolidinylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2-QXQethyl] - 
5 -trifluoromethyl benzamide 

30 (123a) rert-butvl {cis)-2-{[4- 

(methylthio ) benzoyl] amino} cyclohexylcarbamate (117a) was 
dissolved in CH2CI2 (5 mL) and cooled to O^C. TFA (5 mL) 
was added and the solution was stirred. After 1 h, the 
solution was concentrated. A portion of the resulting 
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residue (80 mg) was dissolved in DMF (2 mL) . After 
cooling to O^C, 4-methylmorpholine (0.1 mL) and I\r-[2-[(l- 
pyrrolidinylcarbonyl) amino] -5- 

(trifluoromethyl) benzoyl] glycine (Example 122) (75 mg) 
5 were added. After 5 min, BOP Reagent (116 mg) was added 
and tlie mixture was stirred at rt for 18 h. EtOAc was. 
added along with 1 N HCl solution. Tlie EtOAc layer was 
washed with 1 N HCl, NaHC03 solution, and brine. The 
EtOAc was dried (MgS04) , filtered, and concentrated. 
10 Reverse phase HPLC purification (gradient elution, 

water /acetonitrile/TFA) provided the title benzamide (30 
mg) . MS found: (M + H)*^ = 606.5. 

Example 124 

15 2" ( (Morpholinylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- . 

( me thy Ithio) benzoyl] amino] cyclohexyl] amino] "2-oxoethyl] - 
5-trif luoromethyl benzamide 

(124a) J\r- [2- t (l-Morpholinylcarbonyl) amino] ~5~ 
20 (trifluoromethyl) benzoyl] glycine (made analogously to 
Example 122 with 2- (mozpholinylcarbonyl) amino-5- 
trif luoromethylbenzoic acid, see Exainple 116) (78 mg) was 
incorporated into Example 123 to give the title benzamide 

(30 mg) . MS found: (M + Na)*=: 644.6. 

25 

Example 125 

2- ( (Azetidinylcarbonyl) amino) -N- [2~ [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
5 -trifluoromethyl benzamide 

30 

(125a) J\7- [2- [ (1-Azetidinylcarbonyl) amino] -5- 
(trifluoromethyl) benzoyl] glycine (made analogously to 
Example 122 with 2- (azetidinylcarbonyl) amino- 5- 
trif luoromethylbenzoic acid, see Example 116) (72 mg) was 
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incorporated into Example 123 to give the title benzamide 
{35 mg) . MS foiind: (M + H)* = 592.5. 

Example 126 

5 rert-butyl (cis) -3- ( {JV- [2- [ (1~ 

pyrrolidinylcarbonyl) amino] -5- 
( tri f luorome thyl ) benzoyl ] gly cy 1 } amino ) tetrahydro- 2H- 
pyran- 4-yl carbamate 

10 (12 6a) 3, 4-Epoxytetrahydropyran (Tetrahedron 1974, 4013) 
(1 g) was dissolved in MeOH (10 mL) prior to the addition 
of NaN3 (3.9 g) and NH4CI (3.2 g) in water (1 mL) . The 
mixture was heated at 85 °C for 18 h. After cooling, the 
solution was concentrated prior to the addition of CH2CI2 

15 (100 mL) . The solids were filtered away and the filtrate 
was concentrated. The resulting residue was dissolved in 
EtOAc (10 mL) followed by the addition of BoCjO (3 g) and 
20% Pd(0H)2 (500 mg) . A hydrogen balloon was added and 
the mixture was stirred for 2 h. EtOAc was added and the 
26 solution was filtered before concentration. Flash 

chromatography of the resulting residue gave trans-4- 
( tert-but oxycarbonyl ) aminotetrahydro-2H-pyran-3 -ol ( see 
also J. Med. Chem. 2001, 725) (900 ir^) . MS found: (M + 
H)"*" = 218.1. 

25 

(126b) The pyran-3-ol (900 mg) from above, Exainple 126a, 
was dissolved in CH2CI2 and prior to the addition of 
triethylamine (1.73 mL) . After cooling to O^C, 
methanesulfonyl . chloride (0.48 mL) was added dropwise. 
30 The solution was stirred for 2 h before IN HCl was added. 
The organic layer was washed with 1 N HCl, NaHCOs. 
solution, and brine. The organic layer was dried 
{MgS04) ' filtered, and concentrated. The resulting 
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residue was dissolved in DMSO (10 nili) prior to the 
addition of NaN3 (1.3 g) . The solution was heated at 
85®C for 18 h. After cooling, EtOAc and water, were 
added. The water layer was extracted with EtOAc. The 
5 EtOAc was washed with brine, dried, and concentrated. 

Flash chromatography of the resulting residue gave cis-3- 
azido-4- ( tert-butoxycarbonyl) aminotetrahydro-2H-pyran 
(430 mg) , which was taken forward. This solid was 
dissolved in MeOH (10 itlL) prior to the addition of 10% 

10 Pd/C (300 mg) . A hydrogen balloon was added and the 

solution was stirred for 1 h. The palladium was filtered 
and the solution was concentrated. A portion of the 
resulting residue (50 mg) was dissolved in DMF (2 mL) . 
After cooling to O^C, 4-methylmorpholine (0.13 mL) and i^- 

15 [2- [ (1-pyrrolidinylcarbonyl) amino] -5- 

(trifluoromethyl) benzoyl] glycine (Example 122) (91 mg) 
were added. . After 5 min, BOP Reagent (132 mg) was added 
and the mixture was stirred at rt for 18 h. EtOAc was 
added along with 1 N HCl solution. The EtOAc layer was 

20 washed with 1 N HCl, NaHCOs solution, and brine. The 
EtOAc was dried (MgS04) , filtered, and concentrated. 
Flash chromatography of the resulting residue gave the 
title compound. (140 mg) . MS found: (M + Na)* = 580.5. 

25 Exaxnple 127 

2"{ [l-Pyrrolidinylcarbonyl] amino} -2\r-{ 2- [ ( (cis) -4-{ [4~ 
(methylthio) benzyl] amino} tetrahydro~2H-pyran- 3 -yl) amino] - 

2 -oxoethyl } -5- ( tri f luoromethyl ) benzamide 
(127a) The carbamate (140 mg) from above, Exainple 12 6, 
30 was dissolved in CH2CI2 (10 mL) and TFA (10 mL) . After 
0.5 h, the solution was concentrated. A portion (50 mg) 
of this residue was dissolved in THF (2 mL) prior to the 
addition of acetic acid (0.5 mL) and 4- 
(methylthio)benzaldehyde (20 mg) . After 30 min. 
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NaHB(0Ac)3 (27 mg) was added and the solution was stirred 
for 2 h. The solution was filtered and reverse phase 
HPLC purification (gradient elution, 

water /acetonitrile/TFA) provided the title benzamide (7 
5 mg) . MS found: (M + H)* = 594.5. 

Exanple 128 

rerfc-butyl (cis) -3- ( [N- [2- [ (l-azetidinylcarbonyl) amino] - 
5" (trif luoromethyPbenzoyl] glycyl} amino) tetrahydrO"2ir- 
10 • pyran- 4 -yl carbamate 

(128a) [2- I ( 1-Azetidinylcarbonyl) amino] -5- 
(trifluoromethyl) benzoyl] glycine (made analogously to 
Example 122 with 2- (azetidinylcarbonyDamino-S- 
lS trifluoromethylbenzoic acid, see Exanple 116) (209.3 mg) 
was incorporated into Exaiiple 126 to give the title 
car]3amate (123.7 mg) . MS found: (M + Na)'*"= 566.4. 

Exaiis>ie 129* 

20 2->{ [l-Azetidinylcarbonyl]amino}-Jtf'-{2 - [ ( (cis) -4-{ [4- 

(methylthio)ben2yl] amino} tetrahydro-2H-pyran-3"yl) amino] ~ 
2 -oxoe thyl } -5- ( tri f luoromethyl ) benzamide 

(129a) The carbamate (80 mg) , Exaitple 128, from above was 
25 incorporated into Example 127 to give the title benzamide 
(11 mg) . MS foTind: (M + H)* = 580.5. 
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Exainple 130 

2-{ [l"Azetidinylcarbonyl]ainino}~N-{2'- [ ( (cis) -4-{ [4- 
(methQxy)benzyl]aitdno} tetraliydro~2H-pyran-3~yl) aitdno] -2- 
5- oxoethyl} "5" ( trif luoromethyl ) benzamide 

(130a) Anisaldehyde (43 mg) was incorporated into Example 
129 to give the title benzamide (36 mg) . MS foxand: (M + 
H)^ = 554.4. 

10 

Exaxqple 131 

1- (4 -Methyl thiobenzoylamino) -2- [2- (2-amino-5" 
trif luoromethylbenzoylamino) -acetylamino] -4- 
aminocy c lohexane 

15 

(131a) (Cis) -N-benzyl-2 , 2, 2-trif luoro-N- (7-oxa- 
bicyclo[4•l. 0]hept-3-yl) acetamide (M. Chini et al., J". 
Org. Chem. 1990, 55, 4265-4272) (3.7 g) was dissolved in 
methanol (50 mL) prior to addition of NaN3 (1.6 g) in H2O 

20 (5 mL) , The flask was fitted with a condenser and heated 
at reflux for 2 h. The cooled solution was partitioned 
between EtOAc and water and the organic layer was washed 
with NaHC03 and brine. The organic layer was dried, 
filtered, and concentrated. Flash chromatography of the 

25 resulting residue provided N- (3-azido-4- 

hydroxycyclohexyl) ~N-ben2yl-2 , 2 , 2- trif luoroacet amide (3.1 
g) . MS found: (M + Na)"" = 378.2. 

(131b) A portion of the above derivative (131a) (3.1 g) 
30 was dissolved in THF (2 0 mL) prior to addition of PPh3 

(3.6 g) . The solution was stirred at rt for 12 h and 
water (5 mL) was added. The solution was stirred for an 
additional 12 h, and partitioned between EtOAc and water. 
The water layer was treated with 2 N NaOH oontil the pH = 



154 



wo 02/060859 



PCT/DSOl/50252 



9 and was extracted EtOAc (3x) , The combined organic 
extracts were dried, filtered and concentrated. The 
residue was partially purified by flash chromatography 
and was dissolved in THF (160 iriL) and water (40 mL) . The 
5 solution was treated with NaHCOs (3 g) prior to addition 
of di-tert-butyl dicarbonate (4.7 g) . The solution was 
stirred for 8 h, partitioned between EtOAc and water, and 
the organic layer was washed with NaHCOs and brine. The 
organic layer was dried, filtered, and concentrated. 
10 Plash chromatography of the residue provided {5-[benzyl- 
(2,2, 2-trifluoroacetyl) amino] ~2-hydroxycyclohexyl} 
carbamic acid tert-butyl ester (3.1 g). MS found: (M + 
Na)* = 439.1. 

15 (131c) The above derivative (131b) (3.1 g) was dissolved 
in methanol (100 mL) prior to addition of KOH (3 g) , 
dissolved in water (50 mL) . The flask was fitted with a 
condenser and heated at reflux for 2 h. The cooled 
solution was partitioned between EtOAc and water. The 

20 water layer was extracted with EtOAc (3x) . The combined 
organic extracts were dried, filtered, and . concentrated . 
The residue was dissolved in methanol. (100 mL) prior to 
addition of 5% Pd/C (0.5 g) . This reaction was pla;ced on 
a Parr apparatus at 50 psi hydrogen pressure. After 

25 shaking for 8 h, the Pd/C was filtered, off and the 

solution was concentrated. The residue was dissolved in 
THF (80 mL) and water (20 mL) , The solution was treated 
with NaHC03 (1.7 g) prior to addition of benzyl 
chloroformate (1.3 mL) . The solution was stirred for 8 

30 h, and partitioned between EtOAc and water. The organic 
layer was washed with NaHCOs and brine. The organic 
layer was dried, filtered, and concentrated. Flash 
chromatography of the residue provided {3-tert- 
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butoxycarbonylainino-4-hydrox/cyclohexyl) carbamic ,acid 
benzyl ester (2.75 g) . MS found: (M + Na)* = 387.2. 

(131d) A stirred solution of PPh3 (2.3 g).was dissolved 

5 in THF (20 mL) and cooled to 0 prior to the dropwise 
addition of DEAD (1.4 mL) , The solution was stirred for 
0 . 5 h and combined with, a solution of the above 
derivative (131c) (1.6 g) in THF (10 mL) and 10% HN3 in 
benzene (10.5 mL) . The solution was stirred for 4 h and 
10 partitioned between EtOAc and water. Th& organic layer 
was washed with NaHC03 and brine. The organic layer was 
dried, filtered, and concentrated. Flash chromatography 
of the residue provided (2-azido-5- 

benzyloxycarbonylaminocyclohexyl) carbamic acid tert-butyl 
15 ester (1.6 g). MS foimd: (M + Na)"*" = 412.2. 

(131e) The above derivative (131d) (1.5 g) was dissolved 
in THF (50 inL) prior to addition of PPh3 (1.5 g) . The 
solution was stirred at rt for 12 h and water (5 mL) was 

20 added. The solution was stirred for 12 h and partitioned 
between EtOAc and water. The water layer was treated 
with 2 N NaOH until the pH = 9 and was extracted with 
EtOAc (3x) . The combined organic extracts were dried, 
filtered, and concentrated. Flash chromatography of the 

25 residue provided (2-amino-5- 

benzyloxycarbonylaminocyclohexyl). carbamic acid tert-butyl 
ester (1.1 g) . MS found: (M + H)* = 364.2. 

(131f ) A portion of the above derivative (131e) (150 mg) 
30 was dissolved in DMF (2 mL) prior to addition of Hunig's 
base (0.5 mL) . 4- (thiomethyl) benzoic acid (140 mg) was 
added followed by HATU (470 mg) . The solution was 
stirred for 8 h then quenched with aqueous NH4CI. The 
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mixture was partitioned between EtOAc and water. The 
organic layer was washed with NaHCOs, 5% LiCl (3x) , and 
brine. The organic layer was dried, filtered, and 
concentrated • Flash chromatography of the residue 
5 provided [3-tert-butoxycarbonylamino-4- (4-methylthio- 
benzoylaiTiino) cyclohexyl] carbamic acid benzyl ester (198 
mg) . MS found: (M + H)* = 514.2. 

(131g) A portion of the above derivative (131f) (198 mg) 
10 was dissolved in CH2CI2 (10 mL) prior to addition of TFA 
(10 mL) . The solution was stirred for 4 h, and 
concentrated. The residue was dissolved in DMF (2 .mL) 
prior to addition of Hunig's base (0.5 mL) . (2-tert- 
Butoxycarbonylamino-5-trifluoromethylbenzoylamino) acetic 
15 acid (181 mg) was added followed by HATU (470 mg) . The 
solution was stirred for 8 h and quenched with aqueous 
NH4CI. The mixture was partitioned between EtOAc and 
water. The organic layer was washed with NaHC03, 5% LiCl 
(3x) , and brine. The organic layer was dried, filtered, 
20 and concentrated. Flash chromatography of the residue 
provided [2- ( { [5-benzylo3Qrcarbonylamino-2- (4-methylthio- 
benzoylamino) cyclohexyl carbamoyl] -methyl } carbamoyl ) -4- 
trifluoromethylphenyl] carbamic acid tert-butyl ester 
(250 mg) . MS found: (M + H)* = 758.1. 

25 

(13 Ih) A portion of the above derivative (131g) (250 mg) 
was dissolved in HOAc (3 mL) prior to addition of 38% HBr 

(3 mL) . The solution was stirred for 12 h and poured 
into NaHC03 (lOOmL) . The solution was adjusted to pH = 9 
30 with 2 N NaOH and extracted with EtOAc. The organic 
layer was dried, filtered, and concentrated. Flash 
chromatography of the residue provided the title compoiind 

(120 mg) . MS found: (M + H)* =. 524.3. 
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Escainple 132 

{4- (4-Methylthioben2oylaiaino) -3- [2- (3- 
trif luoromethylbenzoylamino) -acebylamino] -4- 
5 aininocyclohexaiie 

(132a) ( 3 -Trif luoromethylbenzoylamino) acetic acid (77 
mg) was incorporated into Example 131, step (131g) . 
Flash chromatography of the residue provided {4-(4- 
10 methyl thiobenzoylamino) -3- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] - 
cyclohexyDcarbamic acid benzyl ester (47 mg) . MS found: 
(M + H)* = 643.2. 

15 (132b) A portion of the above derivative (132a) (16 mg) 
was incorporated into Example 131, step (131h) . Reverse 
phase HPLC purification (gradient elution, 
water/acetonitrile/TFA) of the residue provided the title 
compoxind (8 mg) . MS found: (M + H)* = 509.2. 

20 

ExaxnplQ 133 

1- (4-Methanesul£onylbenzoylamino) -2- [2- (3- 
trif luorome thy Ibenzoylainino) -acetylamino] cyclohexyl-4- 

aminocy c lohexane 

25 

(133a) A portion of the above derivative {132a) (51 mg) 
was dissolved in CH2CI2 (20 mL) prior to addition of K2CO3 

(138 mg) and 50% m-CPBA (86 mg) . The mixture was stirred 
for 8 h and quenched with aqueous sodium thiosulfate. 
30 The organic layer was washed with NaHC03 and brine. The 
organic layer was dried, filtered, aiid concentrated. The 
residue was dissolved in CH2CI2 (10 mL) prior to addition 
of TEA (10 mL) . The solution was stirred for 4 h and 
concentrated. The residue was dissolved in DMF (2 mL) 
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prior to addition of Hunig's base (0.2 mL) . (3- 
trifluoroinethylbenzoylamino) acetic acid (77 mg) was added 
followed by HATU (150 mg) . The solution was stirred for 
8 h, and quenched with aqueous NH4CI. The mixture was 
5 partitioned between EtOAc and water. The organic layer 

was washed with NaBCO^, 5% LiCl (3x), and brine. The 

organic layer was dried, filtered, and concentrated. 

Flash chromatography of the residue provided {4-(4- 

Methanesul f ony Ibenzoylamino ) -3 - 1 2 - (3 
10 trifluoromethy Ibenzoylamino) acetylamino] - 

cyclohexyDceurbamic acid benzyl ester (41 mg) . MS found: 
(M + H)* =r 675.2. 

(133b) A portion of the above derivative (133a) (35 mg) 
15 was incorporated into Exaniple 131, step {131h) . Reverse 
phase HPIiC purification (gradient elution, 
water /acetonitrile/TFA) of the. residue provided the title 
contpound (14 mg) . MS found: (M + H)* = 541.2. 

20 Exaniple 134 

1- (4-Methylthioben20ylamino) -2- [2- (2-amino-5- 
trifluoromethy Ibenzoylamino) acetylamino] -4- (2- 
propylamino) cyclohexane 

25 (134a) A portion of the above derivative (131h) (35 mg) 
was dissolved in methanol (0.5 raL) prior to ^.addition of 
HC(OCH3)3 (2 mL) and acetone (0.2 mL) . The solution was 
stirred for 1 h and NaBH(0Ac)3 (100 mg) was added. The 
solution was stirred for 12 h and poured into NaHC03 (10 

30 mL) . The solution was adjusted to pH = 9 with 2 N NaOH 
and extracted with EtOAc. The organic layer was dried, 
filtered, and concentrated. Reverse phase HPLC 
purification (gradient elution, water/acetonitrile/TFA) 
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of the residue provided the title conpound (14 mg) . MS 
found: (M + H)* = 566-1. 

Eacanple 135 

5 1- (4-Methylthiobenzoylaiuino) -2- [2~ (2-aininQ-5- 

trif luoromethylbenzoylamino) acetylamino] -4- (3- 
methylureido) cyclohexane 

(135a) A portion of the above derivative (131h) (35 mg) 
10 was dissolved in CH2CI2 (5 mL) prior to addition of 

Hunig's base (0.2 mL) . Methyl isocyanate (40 ing) was 
added and the solution was stirred for 4 h. "Phe solution 
was poured into NaHCOs (10 itiL) and EtOAc 20 mL) . The 
organic layer was dried, filtered and concentrated. 
15 Reverse phase HPLC purification (gradient elution, 

water/acetonitrile/TFA) of the residue provided the title 
compound (10 mg) . MS fo\ind: (M + H)"" = 581.0. 

Example 136 

20 1- (4-Methylthioben2oylamino) -2- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] 6- 
aminocyclohexane 

(136a) A portion of the above derivative (131e) (100 mg) 
25 was dissolved in DMF (2 mL) prior to addition of Hunig's 
base (0.3 mL) . (3-trifluoromethyl-benzoylainino) -acetic 
acid (136 mg) was added followed by HATU (310 mg) . The 
solution was stirred for 8 h and quenched with ISJH4CI. 
The mixture was partitioned between EtOAc and water. The 
30 organic layer was washed with NaHCOs, 5% LiCl (3x), and 
brine. The organic layer was dried, filtered and 
concentrated. Flash chromatography of the residue 
provided { 5-benzylo3Qrcarbonylamino-2 - [ 2- ( 3 - 
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trif luoromethylbenzoylamino) acetylamino] - 
cyclohexyl}carbairiic acid tert-butyl ester (140 mg) . MS 
found: (M + H)* = 593.3. 

5 (13 6b) A portion of the above derivative (136a) (136 mg) 
was dissolved in CH2CI2 (10 mL) prior to addition of TFA 
(10 mL) . The solution was stirred for 4 h, and 
concentrated. The residue was dissolved in DMF (2 niL) 
prior to addition of Hunig's base (0.3 mL) . 4- 

10 (thiomethyl) benzoic acid (77 mg) was added followed by 
HATU (2 62 mg) . The solution was stirred for 8 h and 
quenched with aqueous NH4C1- The mixture was partitioned 
between EtOAc and water. The organic layer was washed 
with NaHC03, 5% LiCl {3x) , and brine. The organic layer 

15 was dried, filtered, and concentrated. Flash 
chromatography of the residue provided {3-(4- 
methylthiobenzoylamino) -4- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] eye lohexyl} carbarn 
ic acid benzyl ester (56 mg) . MS found: (M + H)"^ = 643.3. 

20 

(136c) A portion of the above derivative (136b) (31 mg) 
was incorporated into Example 131/ step (131h) . Reverse 
phase HPLC purification (gradient elution, 
water/acetonitrile/TFA) of the residue provided the title 
25 compound (22 mg) . MS found: (M + H)* = 509.2. 

Exaaople 137 

1- (4-Methylthioben2oylamino) -2- [2- (3- 
trif luoromethylbenzoylamino) acetylamino] 6- (2- 
3 0 ipropylamino) cyclohexane 

(137a) A portion of the above derivative (136c) (15 mg) 
was incorporated into Example 134, step (134a) . Reverse 
phase HPLC purification (gradient elution, 
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water/acetonitrile/TFA) of the residue provided the title 
compound (13 mg) . MS found: (M + H)* = 551.0. 

Sxanple 138 

5 1- (4-Methylthio~benzoylainino) -2- [2- (2-Amino-5- 

trif luoromethyl-benzoylamino) -acetylamino] -4- 
aminocy c 1 ohexane 

(138a) (Cis) -N-benzyl-2, 2, 2-trif luoro-N- (7-oxa- 
10 bicyclo[4.1.0]hept-3-yl)acetamide (M. Chini et .al., J. 

Org. Chezn. 1990, 55, 4265-4272) (1.2 g) was incorporated 
into Exanple 131, step (131a) . The residue was purified 
by flash chromatography to provide N- (4-a2ido-3- 
hydroxycyclohexyl) -N-benzyl-2, 2, 2-trif luoroacetamide (785 
15 mg) . MS found: (M +' Na)* = 378.2. 

(138b) A portion of the above derivative (138a) (785 mg) 
was incorporated into Example 131, step (131b) . The 
residue was purified by flash chromatography to provide 
20 {4- [benzyl- (2,2, 2-trif luoroacetyl) -amino] -2- 

hydroxycyclohexyl}carbamic acid tert-butyl ester (765 
mg) . MS found: (M - H)" =415.0. 

(138c) A portion of the. above derivative (138b) (765 mg) 
25 was incorporated into Example 131, step (131c) . The 

residue was purified by flash chromatography to provide 
( 4- tert-butoxycarbonylamino-3-hydroxycyclohe3^1 ) carbamic 
acid benzyl ester (580 mg) . MS found: (M + H)"*" = 365.2. 

30 (138d) A portion of the above derivative (138c) (530 mg) 
was incorporated into Example 131, step (131d) . The 
residue was purified by flash chromatography to provide 
(2-azido-4-benzyloxyceLrbonylaminocyclohexyl) carbamic acid, 
tert-butyl ester (480 mg) . MS found: (M + Na)* = 412.2. 
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(138e) A portion of the above derivative (138d) (380 mg) 
was incorporated into Example 131, step (131e) . The 
residue was purified by flash chromatography to provide 
5 (3-aniino-4~tert-butoxycarbonylaniinocyclohexyl) carbamic 
acid benzyl ester (320 mg) . MS found: (M V H)* = 354.2. 

{138f ) The above derivative (138e) (80 mg) was 
incorporated into Example 131, step (131g) . Flash 
10 chromatography of the residue provided {4- 

benzyloxycarbonylamino-2- [2- (2-tert-butoxycarbonylamino- 

5- • 

trif luoromethylbenzoylamino) acetylamino] cyclohexyl}carbam 
ic acid tert-butyl ester (97 mg) . MS foimd: (M - H)" = 
15 706.4. 

(138g) The derivative (138f) (97 mg) was incorporated 
into Example 136, step (136b) . Flash chromatography of 
the residue provided [3- [2- (2-amino-5~trif luoromethyl- 
20 benzoylamino) acetylamino] -4- (4- 

methylsulf anylbenzoylamino ) cyclohexyl] carbamic acid 
benzyl ester (80 mg) . MS found: (M + H)"" = 658.2. • 

(138h) The derivative (138g) (60 mg) was incorporated 
25 into Example 131, step (131h) . Reverse phase HPLC 

purification (gradient elution, water/acetonitrile/TFA) 
of the residue provided the title conpbund (16 mg) . MS 
found: (M + H)* = 524.3. 

30 Exan^le 139 

4- (4~Methylthiobenzoylamino) -3~ [2~ (3" 
trif luoromethylbenzoylamino) acetylamino] -4- 
aminocy c lohexane 
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(139a) A portion of the above derivative (138e) (50 ing) 
incorporated into Exaitrple 136, step (136b) - The organic 
layer was dried, filtered, and concentrated. Flash 
chromatography of the residue provided {4- 
5 benzyl oxycarbonylainino-2 - [ 2- ( 3 - 
tr i f luoromethylbenzoylaitiino ) - 

acetyland.no] cyclohexyDcarbamic acid tert-butyl ester (74 
mg) . MS found: (M + H)* = 593.3. 

10 (139b) A portion of the derivative (139a) (70 mg) was 

incorporated into Example 136, step (136b) Reverse phase. 
HPLC purification (gradient elution) of the residue 
provided {4- (4-methylthiobenzoylaniirio) -3- [2- (3- 
tr i f luor ome thy Ibenzoylamino ) acetylemino ] - 

15 cyclohexyDcarbamic acid benzyl ester (20 mg) . MS found: 
(M + H)* = 643.2. 

(139c) A portion of the above derivative (139b) (60 mg) 
was incorporated into Exartple 131, step (131h) . Reverse 
20 phase HPLC purification (gradient elution, 

water/acetonitrile/TFA) of the residue provided the title 
compound (28 mg) . MS found: (M + H)* = 509.3- 

Escample 140 

25 4- (4 -Methyl thiobenzoylamino) ~3- [2- (3- 

trifluoromethy Ibenzoylamino) acetylamino] -4- (2- 
propylamino) -cyclohexane 

(140a) The derivative (139c) (15 mg) was incoirporated 
30 into Exair5)le 134, step (134a) . Reverse phase HPLC 

p\arif ication (gradient elution, water/acetonitrile/TFA) 
of the residue provided the title conpound (11 mg) . MS 
fo\ind: (M + H)* = 551.2. 
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Bxanqple 141 

1- (4-Methylthiobenzoylainino) -2- [2- (3- 
tri f luoromethy Ibenzoylami no ) acety laitiino 3 -5 - 
aminocyc lohexane 

5 

(141a) The derivative {138e) (35 mg) was incorporated 
into Example 131, step {131f ) . Flash chromatography of 
the residue provided [4-benzyloxycarbonylainino-2- (4- 
methylthiobenzoylaInino) cyclohexyl] carbamic acid tert- 
10 butyl ester (44 mg) . MS found: (M + H)'*' :=514.2. 

(141b) The above derivative (141a) (40 mg) was 
incorporated into Example 132, step (132a) , The residue 
was triturated with EtOAc and collected on a sintered 
15 glass frit to provide the title con^oimd {3-(4- 
methylthiobenzoylamino) -4- [2- (3- 
trif luoromethy Ibenzoylaraino) 

acety lamino] eye lohexyl}carbamic acid benzyl ester (43 
mg) . MS found: (M + H)"" = 643.3. 

20 

(141c) The above derivative (141b) (40 mg) was 
incorporated into Exaitqple 131, step (131h) . Reverse 
phase HPLC purification (gradient elution, 
water/acetonitrile/TFA) of the residue provided the title 
25 compound (15 mg) . MS found: (M + H)* = 509.1. 



Exan^le 143 

[2-Isoprbpylamino-5- (trif luoromethyl) jbenzoic acid 

30 

(1^3a) Isopropylamine (4.0 mL) was dissolved in THF (20 
mL) . This solution was cooled to 0 °C and n-butyllithium 

(2.5 M, 20 mL) was added. The reaction was stirred for 
90 min, then transferred to a solution of [2-fluoro-5- 
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(trifluoromethyl) ] benzoic acid (4.2 g) in THF (40 mL) at 
-78 ®C. This mixture vzas stirred for 15 lain and the 
reaction was quenched with aqueous NH4CI- The mixture 
was extracted with EtOAc (3 x) . The organic layer was 
5 dried, filtered, and concentrated. Plash chromatography 
of the resulting residue provided the title compound (2.4 
g) . MS fovmd: (M + H) = 248 . 2 . 

ExaxQ£)le 144 

10 2-Isopropylamino-N-{ [ (cis) 2- (4-methylthiobenzylamino) ~ 
cycloheaylcarbamoyl ] -methyl } - 5 - tr i f luoromethy 1 -benzamide 

(144a) N-tert-Butyloxycarbonylcyclohexane- (cis) -1 , 2- 
diamine (518 mg) was dissolved in CH2CI2 (45 mL) and DMF 
15 (15 mL) prior to the addition of Hunig's base (1.7 mL) 
and ( [2- (isopropylamino) -5- 

{ tri f luoromethyl ) benzoylamino] acetic acid ( incorporated 
Example 143 into Example 122) (400 mg) and HATU (1.84 g) 
at rt. The reaction was stirred for 8h and quenched with 

20 water. The organic layer was washed with 1 N HCl, 

aqueous NaHC03, 5% aqueous LiCl, and brine. The organic 
layer was dried, filtered, and concentrated. Flash 
chromatography of the residue provided cis- {2- [2- (2- 
i sopropy lamino - 5 - tri f luor ome thylbenz oy lamino ) - 

25 acetylamino] cyclohexyl}carbamic acid tert-butyl ester 
(534 mg) . MS found: (M - Boc + H)*" = 401.1. 

(144b) The above derivative (144a) (150 mg) was dissolved 
in CH2CI2 (12 mL) and cooled to 0 °C. Trif luoroacetic 
30 acid (4 mL) was added and the reaction was warmed to rt, 
stirred for 1 h and concentrated. The residue was 
dissolved in CH2CI2/ washed with aqueous NH4OH, and 
concentrated. The residue was dissolved in 
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trimetliylorthofonnate (3 mL) prior to the addition of 4- 
methylsulfanylbenzyaldehyde {400 /xL) . After 6 h, NaBH4 
(113 mg) was added. The reaction was stirred for 12 h, 
quenched with water and extracted with CH2CI2 (3x) . The 

. 5 CH2CI2 layer was washed with aqueous NH4CI and brine. The 
organic layer was dried, filtered, and concentrated. 
Flash chromatography of the residue provided 2- 
isopropylainino-N-{ [ (cis) 2- {4-methylthiobenzylainino) - 
cyclohexylcarbamoyl] -methyl} --5- trifluorome thy Ibenzamide 

10 (114 mg) . MS found: (M + H)* = 537.2. 

' EKBSiple 145 

2- (3-Isopropylureido) -N-{ [2- (4" 
methylthiobenzylaInino) cyclohexylcarbamoyl] -methyl }"5" 
15 tr i f luoromethylbenzamide 

(145a) [2-(3-Isopropylureido)-5- 

trifluoromethylbenzoylamino] acetic acid was incorporated 
into Exanple 144, step (144a) to give (2- (cis) - [2- [2- (3- 
20 isopropylureido) -5- 
trif luoromethylbenzoylamino] acetylamino] cyclohexyl) carbam 
ic acid tert-butyl ester (404 mg) . MS foxind: (M - Boc 
+H)* = 444.0. 

25 (145b) The above derivative (145a) was incorporated into 
Example 144, step (144b) . Reverse phase HPLC 
purification (gradient elution, water /acetonitrile/TFA) 
of the residue provided the title compound (75 mg) . MS 
found: (M + H)* = 580.1. 

30 

Example 146 

2- (3-Morpholinylureido) -N-{ [2- (4- 
methyl thiobenzylamino) cyclohexylcarbamoyl] -methyl } -5- 
tr if luoromethylbenzamide 
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(146a) {2- [ (Morpholinylcarbonyl) amino] -5- 
trifluoromethylbenzoylamino} acetic acid was incorporated 
into Example 144, step (144a) to provide cis- [2- (2-{2- 
5 [ (inorpholine-4-carbonyl) -amino] -5- 

trif luoromethylbenzoylamino}acetylamino) cyclohexyl] carbam 
ic.acid tert-butyl ester (606 mg) . MS found: (M - Boc 
+H)* = 472.0. 

10 (146b ) Tlie above derivative (146a) was incorporated into 
Example 144, step (144b). Reverse phase HPLC 
purification (gradient elution, water/acetonitrile/TFA) 
of the resulting residue provided the title compound (58 
mg). MS found: (M + H)* = 608. 

15 

Exaxnple 151 

2-amino-N-{2-[ ( {3S, 4i^) -4-{ [4- (methylthio)ben2yl]amino}-l- 
propyl-3-piperidinyl) amino] -2-oxoethyl} -5- 
20 ( trif luorome thy 1 ) berizamide 

{151a) l-Tert-butoxycarbonyl-4-azido-3 -hydroxy-piperidine 
(Marquis et al. J. Med. Chem. 2001, 44, 725) (39.6 g) was 
dissolved in MeOH (500 mL) prior to the addition of 10% 

25 Pd/C (10 g) in a Parr iDottle. The reaction was shalcen at 
50 psi overnight. The reaction was filtered and the 
volatiles were removed \inder reduced pressxire. The 
resulting residue (35.4 g) was dissolved in THF (1000 mL) 
and water (240 mL) along with EtsN (68.6 mL) and (Cbz)20 

30 (52 g) . The reaction was stirred at ambient ten5)erature 
overnight and the volatiles were removed under reduced 
pressure. The resulting material was taken into ether 
and washed with 10% aqueous citric acid, water, saturated 
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aqueous sodium bicarbonate, brine, dried over MgS04, and 
the volatiles were removed under reduced pressure. Plash 
chromatography of the resulting residue gave 1-tert- 
bu t oxycarbonyl - 4 - ( benzyl oxycarbonyl ) amino-3 -hydro3Qr- 
5 piperidine (37,2 g) as the faster eluting isomer le. MS 
found: (M + ISTa)* = 534-5. 

(^51b) To a stirred, cooled (S^C water bath) solution of 
2,81 grams of triphenylphosphine in 80 mL of benzene was 
10 added 1,82 mL of DEAD dropwise over 5 minutes. After 

stirring 15 minutes at 5°C a premixed solution of 3 grams 
of 151a (from above) in 40 mL THF and 80 mL of -2.3 molar 
HN3 in benzene was added over 20 minutes. The reaction 
was stirred at ambient temperature overnight. Ether was 

15 added and the mixture was washed with saturated aqueous 
sodium bicarbonate, water, brine and dried over MgS04. 
1*he volatiles were removed xmder reduced pressure. The 
resulting material (combined from two runs) was dissolved 
in THF (400 mL) and triphenylphosphine (13.5 g) was added 

20 along with 4 mL of water. The reaction was stirred at 
65 for 14 hours and the volatiles were removed under 
reduced pressure. The material was taken into ether and 
extracted 4 times with O.IM aqueous HCl. The combined 
aqueous layers were washed twice with ether and made 

25 basic (pH >9) by the addition of sodium bicarbonate. The 
resulting slurry was extracted three times with ether, 
dried over MgS04 ^^ad the volatiles were removed under 
reduced pressure affording 3 grams of 1-tert- 
butoxycarbonyl-3-amino-4- (benzyl oxycarbonyl ) amino- 

30 piperidine. MS found: (M + H)* = 350.4. 

(3.51c) The above material (151b, 2.0 g) was dissolved in 
DMF (40 mL) prior to the addition of NMM (1.9 mL) , 2^-[2- 
[ (l-t""but03cycarbonyl) amino] -5- 
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(trifluoromethyl) benzoyl] glycine (see Exanple 122) (2.3 
g) , and HATU (2.3 g) . After stirring overnight at 
airibient temperature the volatiles were removed iinder 
reduced pressure and resulting material was slurried in 
5 ether and washed with 10% aqueous citric acid/ water, 
saturated aqueous sodium bicarbonate, brine, dried over 
MgSO^, and the volatiles were removed under reduced 
pressure. This resulted in tert-butyl (cis)-4- 
{ [ (benzyl oxy ) carbonyl] amino} -3- { [l-{ [2- [ (tert- 
10 butoxycarbonyl) amino]-5- ( trif luorome thy 1) benzoyl] amino} 2- 
oxoethy 1 ] amino } - 1 -piper idinecarboxylate (4.05 g ) - MS 
found: (M + H)* = 692.4. 

(151d) The above material (151c) (13-4 g) was dissolved 
15 in CH2CI2 (50 mli) and TFA (50 mL) - After stirring for 30 
minutes, the volatiles were removed under reduced 
pressure. The resulting residue was dissolved in CH3CN 
(200 mL) prior to the addition of potassium carbonate 
(10.7 g) and ally Ibromide (1.83 mL) . The reaction was 
20 stirred at ambient temperature overnight, the mixture was 
filtered and the volatiles were removed under reduced 
pressure. The material was dissolved in ether and washed 
with water, saturated ac[ueous brine, dried over MgS04. 
The volatiles were removed under reduced pressure 
25 affording benzyl (cis) -l-allyl-3-{ [1- { [2-amino-5- 

( trif luoromethyl ) benzoyl ] cuonino} 2 -oxoethy 1] amino} -4- 
piperidinylcarbamate (8 g) . MS fotind: (M + H)"^ = 534.5. 

(151e) The above material (151d) (8.0 g) was dissolved in 
30 MeOH (100 mL) prior to the addition of 10% Pd/C (8 g) . 
This was stirred under hydrogen (balloon) for 6 hours. 
The mixture was filtered and the volatiles removed \mder 
reduced pressure. The resulting residue was dissolved in 
MeOH (250 mL) prior to the addition of 4- 
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raethylthiobenzaldehyde (1.78 mL) , sodiiun cyanoborohydride 
(2.0 g) , and zinc chloride (4.4 g) . The reaction was 
stirred at ambient temperature overnight. The volatiles 
were removed under reduced pressure and resulting 
5 material was partitioned in ether and water. The ether 
phase was washed with water, then extracted 4x with O.IN 
HCl. All the acidic extracts were combined and washed 
twice with ether, rendered basic (pH > 8.5) by the 
addition of sodium bicarbonate, extracted three times 

10 with dichloromethane, dried over MgS04, and the volatiles 
were removed under reduced pressure. The resulting 
material was chromatographed on silica gel eluting with a 
gradient of 2-5% methanol/chloroform affording 1.8 grains 
as the mixture of enantiomers. The mixture was 

15 chromatographed on a chiracel OD column eluting with 15% 
ethanol/hexane. The faster CTiantiomer was collected, the 
volatiles were removed under reduced pressure and the 
resulting material was lypholized from a mixture of 
water/TFA affording the title benzamide (0.98 g) . MS 

20 found: (M + H)* = 538.5. 

Exasnple 152 

2-Amino-i\r-{2-- [ ( i3R,AS) -4-{ [4- (methylthio)benzyl] amino }- 1- 
propyl -3 -piper idinyl) amino] ~2-oxoethyl} -5- 
25 ( trif luoromethyl ) benzamide 

(152a) The final chiracel OD column from above also gave 
this enantiomer (second) as the title compound. MS found: 
(M + H)* = 538.5. 

30 
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Example 153 

2-ainino-J\r-{2~ [ ( (cis) -4-{ [4- (methylthio)benzoyl] amino }-l - 
methyl- 3 -piper idinyl) amino] -2"Oxoethyl}~5- 
( trif luoromethyl ) benzamide 

5 

(153a) Mel (0.58 mL of O.lOg/mL solution in CH3CN) was 
incorporated into Example 151d to give benzyl (cis)-l- 
methyl-3-{ [l-{ [2-amino-5- 

( trif luoromethyl) benzoyl] amino} 2 -oxoethyl] amino} -4- 
10 piperidinylcarbamate (107 mg) . LRMS fo\md (M+H) + = 
508.3. 

(153b) The above material (153a) (100 mg) was dissolved 
in MeOH (5 mL) prior to the addition of 10% Pd/C (100 

15 mg) . This was stirred under hydrogen (balloon) for 2 
hours. The mixtxare was filtered and the volatiles 
removed under reduced pressure. The resulting residue 
was dissolved in DMF (1.5 mL) prior to the addition of 
NMM (0.032 mL) , 4-methylthiobenzoic acid (0.018 g) , and 

20 HATU (0.038 g) . After stirring overnight at ambient 
temperature the volatiles were removed under reduced 
pressure. Reverse phase HPLC purification (gradient 
elution, water/acetonitrile/TFA) of the residue provided 
the title coirpound (29 mg) . MS found: (M + H)*" = 524.4. 

25 . ^ 

Example 154 

■AT- {2- [ ( (cis)-4-{ [4"Chlorobenzyl]amino}-3- 
piperidinyl) amino] ~2-'Oxoethyl}-3- 
( trif luoromethyl ) benzamide 

30 

(154a) (3-Trif luoromethylbenzoylamino) acetic acid and 4- 
chlorobenz aldehyde were incorporated into Example 151 

(without the allyl bromide allcylation of step 151d) to 
give the title benzamide. MS foxind: (M + H)"^ = 469.3. 
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Sxaiaple 155 

N-{2''[[ (cis)-4-{ [4- (methyl thio) benzyl] amino} -3- 
piperidinyl) aiaino] -2-oxoethyl}-3'- 
5 ( tri f luoromethyl ) benzamide 

(155a) (3-Trif luoromethylbenzoylamino) acetic acid and 4- 
raethylthiobenzaldehyde were incorporated into Exairqple 151 
(without the allyl bromide alkylation of step ISld) to 
10 give the title benzamide. MS foimd: (M + H)* = 481.2. - 

Exaiople 156 

2-Amino-J\?--{2-[ ( (cis)-4-{ [4-chlorobenzyl] amino}-3- 
piperidinyl) amino] -2-oxoethyl}-5'- 
15 ( tri f luoromethyl ) benzamide 

(156a) 4-Chlorobenzaldehyde was incorporated into Example 
151 (without the allyl bromide alkylation of step 151d} 
to give the title benzamide. MS found: (M + H)* = 484.4. 

20 

EKair^le 157 

2-Amino-'i\r-{2- [ ( (cis) -4-{ [4-methylthiobenzyl]amino}-3" 
piperidinyl) amino] -2-oxoethyl}"5- 
( tri f luoromethyl ) benzamide 

25. 

(157a) 4-Methylthioben2aldehyde was incorporated into 
Example 151 (without the allyl bromide alkylation of step 
151d) to give the title benzamide. MS found: (M + H)* = 
496.5. 
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Example 158 

2 -Amino- J^- {2- [ ( (cis) -4-{ [4-ethylthiobenzyl]ainino)-3- . 
piperidinyl ) amino ] -2 - oxoe thy 1 } - 5 ~ 
5 ( trif luoromethyl ) benzamide 

(158a) 4-Ethylthiobenzaldehyde was incorporated into 
Exanple 151 (without the allyl bromide alkylation of step 
ISld) to give the title benzamide. MS found: (M + H)* = 
10 510.5. 

Example 159 

^'-{2-[ ( (cis)-4-{ [4-inethylthiobenzyl] amino} -l-methyl-3- 
piper i dinyl ) amino ] - 2 - oxoe thy 1 } - 3 - 
15 { trif luoromethyl ) benzamide 

(159a) Mel and (3-Trif luoromethylbeiizoylamino) acetic 
acid were incorporated into Example 151 to give the title 
benzamide. MS found: (M + H)* = 493.3. 



20 



25 



Exaasple 160 

N-[2- [ ( (cis) ~4-{bis [4-'methylthiobenzyl] amino} -l-methyl~3- 
piper idinyl ) amino ] - 2 - oxoe thyl } - 3 - 
( trif luoromethyl ) benzamide 

(160a) The final reverse phase HPLC purification from the 
procedure above (159a) also gave the title benzamide. MS 
found: (M + H)* = 631.3 . 
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10 



15 



Sxaniple 161 

2-Ainino-N~{2- [ ( (cis) ~4-{ [4-inethylt±iiobenzyl] ainino}-l- 
methyl-3"piperidinyl) amino] -2-oxoethyl}-5- 
( trif luoromethyl ) benzamide 

(161a) Mel and was incorporated into Exainple 151 to give 
the title benzamide. MS foxmd: (M + H)* = 510.3. 

Example 162 

N-{2-[ ( (cis)-4-{ [4-inethylthiobenzyl]ainino}-l-acetyl"3- 
piperidinyl) amino] -2-oxoethyl}-3- 
( trif luorometliyl ) benzamide 



(162a) (3-Trif luorometliylbenzoylamino) acetic acid 
(substituted in step 151c) and acetyl ciiloride / Et3N 
(substituted for allyl bromide / K2CO3, step 151d) were 
incorporated into Example 151 to give the title 
20 benzamide. MS found: (M + H)* = 551.4. 

E&caiDSple 163 

2-AminO"iV-{2-r ( (cis)-4-{ [4-methylthiobenzyl]amino}-l- 
b^tyl-3-piperidinyl) amino] -2-oxoethyl}"5" 
25 ( trif luoromethyl ) benzamide 

(163a) Crotyl bromide and was incorporated into Exair5)le 
151 to give the title benzamide. MS found: (M + H)* = 
552.5. 
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Exaxncple 164 

2-Cyclohexylamino-Ar-{2- [ ( (cis) -4-{ [4- 
methylthiobenzyl ] amino} -1 -propyl -3 -piper idinyl ) amino] -2 - 
5 oxoethyl } -5 - ( trif luoromethyl ) benzainide 

(164a) W-[2-[cyclohexylamino]-5- 

(trif luoromethyl) benzoyl] glycine (see Example 143 with 
cyclohexyl amine and Example 122) was incorporated into 
10 Example. 151 to give the title benzamide. MS found: (M + 
H)* = 620.6. 

Exanple 165 

2-Iso-propylamiho-JV-{2- [ ( (cis) -4-{ [4- 
15 methyl thiobenzyl] amino }-l-propyl-3-piperidinyl) amino] -2- 
oxoethyl > -5 - ( trif luoromethyl ) benzamide 

(165a) N- [2- [Iso-propylamino] -5- 
. (trif luoromethyl) benzoyl] glycine (see Example 143 and 
20 Example 122) was incorporated into Example 151 to give 
the title benzamide. MS found: (M + H)* = 580.5. 

Example 166 

2- ( Pyrrol idinylcarbonyl)amino-JW-{ 2" [ ( (cis) -4-"{ [4- 
25 methyl thiobenzyl] amino} -l-propyl-3-piperidinyl) amino] -2- 
oxoethyl } - 5- (trif luoromethyl ) benzamide 

(166a) 2- (Pyrrolidinylcarbonyl) amino-S- 
trifluoromethylbenzoic acid (see Example 122) was 
30 incorporated into Exanple 151 to give the title 
benzamide- MS foxmd: (M + H)* = 635.6. 
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Eacaniple 167 

2- (Methylaminocarbonyl) ainino-J7-{2- [ ( (cis) -4-{ [4- 
methylthiobenzyl] amino} -l-propyl-S-piperidinyl) aitiino] 
5 oxoethyl}-5- (trif luoromethyPbenzamide 

{167a) 2 - (Methylcarbonyl ) amino-S-trif luoromethylbenzoic 
• acid (see Example 122) was incorporated into Exaniple 151 
to give the title benzamide. MS found: (M + H)* = 595.6. 

10 

ExaxDple 168 

3-Amino-i\r-{2- [ ( (cis) -4->{ [4-methylthiobenzyl] amino} -1- 
propyl- 3 -piper idinyl) amino] -2-oxoethyl} -5- 
( trif luoromethyl ) benzamide 

15 

i^SBa) 3-Amino-5-trifluoromethylbenzoic acid (see Exair^le 
122) was incorporated into Exairtple 151 to give the title 
benzamide. MS found: (M + H)*= 538.5. 

20 Example 169 

i^-{2-[ ( (cis)-4-{ [4-aminosulfonylbenzoyl]amino}-3- 
p iper i diny 1 ) amino ] - 2 - oxoe thy 1 } - 3 - 
( trif luoromethyl ) benzamide 

25 (169a) 4-Aminosulfonylbenzoic acid (into step 153b) and . 
(3-trifluoromethylbenzoylamino) acetic acid (into step 
151c) were incorporated into Example 151 without step 
151d (skip this step) to give the title benzamide. MS 
found: (M + H)*= 528.3. 
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Exaxnple 170 

N'-{2-[ ( (cis) -4-{ [4-inethylsulf onylbenzoyl] amino} -3- 
piperidinyl) amino] -2-oxoethyl}-3- 
5 ( trif luoromethyl ) benzainide 

(170a) 4 -Methyl sulfonylbenzoic acid was incorporated into 
Example 169 to give the title benzainide. MS found: (M + 
H)* = 527.0. 

10 

Exaznple 171 

2-Amino-Jtf'-{2- [ ( (cis) -4-{ [4- (methylthio) benzoyl] amino} -3- 
piperidinyl) amino] -2-oxoethyl} -5- 
( trif luoromethyl ) benzamide 

15 

(171a) [2- [ (1-t-butoxycarbonyl) amino] -5- . 

(trif luoromethyl) benzoyl] glycine was incorporated into 
Example 153 and step 151d was slcipped to give the title, 
benzamide. MS found: (M + H)* = 510.3. 

20 

Exaxnple 172 

■^-{2'-[ ( (cis)-4-{ [4-methylthiobenzoyl] amino} -l-methyl-3- 
piperidinyl) amino] -2-oxoethyl}"3- 
( trif luoromethyl ) benzamide 

25 

(172a) (3-Trif luoromethylbenzoylamino) acetic acid was 
incorporated into Example 153 (by way of 151c) to give 
the title benzamide. MS found: (M.+ H)"*" = 509.3. 
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Example 173 

N-{2-[ ( (cis)-4-{ [4~inethylthiobenzoyl] amino} -l-acetyl-3- 
piperidinyl) amino] -2-oxoethyl} -3- 
5 ( trif luoromethyl ) benzamide 

(173a) Acetyl chloride / Et^N was incorporated into 
Exairrple 172 (via step 153a) to give the title benzamide. 
MS found: (M + H)*'= 559. i3. 

10 

Exan^le 174 

2-Amino"2^-{2-[ ( (ci3)-4-{ [4-methylthiobenzoyl] amino } -1- 
butyl-3 -piperidinyl ) amino ] -2 -oxoethyl } -3 - 
( trif luoromethyl ) benzamide 

15 

(174a) Crotyl bromide was incorporated into Example 153 
(via step 153a) to give the title benzamide. MS found: (M 
+ H)* = 566.5. 

20 Exaxaple 175 

2-CyclohexylaminO"JM'-{2-[ ( (cis)"4-{ [4- 
methyl thiobenzoyl] amino }-l-propyl- 3 ^piperidinyl) amino] -2- 
oxoethyl} -5- (trif luoromethyl) benzamide 

25 1175a)_ J\^-[2-[cyclohexylaIaino]-5- 
(trifluoromethyl)benzoyl]glycine (see Example 143 with 
cyclohexyl amine and Example 122) and ally! bromide were 
incorporated into Example 153 to give the title 
benzamide. MS foiond; (M + H)* = 634.6- 
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Escaa^le 176 

2-Iso-prQpylamino-Jjr-{2-[ ( (cis)"4-{ [4- 
methylthiobenzoyl] aitdno) -l~propyl~3~piperidinyl) aitdno] -2- 
5 oxoethyl } ( trif luoromethyl ) benzamide 

(176a) jW^ [2- [iso-propylamino] -5- 

(trifluoromethyl)benzoyl] glycine (see Example 143 with i- 
propylamine and Exaitiple 122) and allyl bromide were 
10 incorporated into Exainple 153 to give the title 
benzamide. MS found: (M + H)* = 594.4. 

Escaiqple 177 

3-Amino-N-{2- [ ( (cis) ~4"{ [4-methylthiobenzoyl] amino) -1- 
15 propyl -3 -piper idinyl) amino] -2 -oxoethyl) - 5- 

( trif luoromethyl ) benzamide 

(177a) J\r- [ 3 - ( amino ) - 5 - ( trif luoromethyl ) benzoyl ] glycine 
(see Example 122) and allyl bromide were incorporated 
20 into Example 153 to give the title benzamide. MS found: 
(M + H)* = 552.4. 

Ebcanple 178 

N-{2-[ ( (cis)-3-{ [4- (aminosulfonyl) benzoyl] amino) "4- 
25 . piperidinyl) amino] -2-oxoethyl} ~3- 

(trif luoromethyl) benzamide 

(178a) l-tert-butoxycarbonyl-3-amino-4- 

{benzyloxycarl>onyl)amino-piperidine (151b) (300 mg) was 
30 dissolved in DMF (5 mL) prior to addition of Hunig's base 

(0.45 mL) . 4- (aminosulfonyl)benzoic acid (210 mg) was 
added followed by BOP (420 mg) . The solution was stirred 
for 8 h then quenched with aqueous NH4CI. The mixture 
was partitioned between EtOAc and water. The. organic 
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layer was washed with NaHCOa, 5% LiCl (3x) , and brine. 
The organic layer was dried, filtered, and concentrated. 
Flash chromatography of the residue provided tert^butyl 
(cis) -3~{ [4- (aminosulfonyl) benzoyl] amino} --4- 
5 { [ (benzyl oxy) carbonyl ] amino} -1-piperidinecarboxylate 
(210 mg) . MS foxmd: (M - H)"" = 531.3. 

(178b) The material from above (i78a) (200 mg) was 
dissolved in CH2CI2 (2 inL) prior to the addition of 
10 Pd(0Ac)2 (28 mg), EtaSiH (0.29 mL) , and EtaN (0.02 mL) . 

The solution was stirred overnight. This was quench with 
saturated NaHC03 and extracted with CH2CI2. The organic 
layer was dried, filtered, and concentrated. The 
resulting residue was dissolved in DMF (1 mL) prior to 
15 addition of mm (0.032 mL) , (3t- 

Trifluoromethylbenzoylamino) acetic acid (see Example 
122) (29 mg) , and HATU (42 mg).. After stirring overnight 
at ambient temperature the volatiles were removed under . 
reduced pressure and EtOAc was added- This was washed 
20 with 10% aqueous citric acid, water, saturated aqueous 
sodium bicarbonate, brine, dried over MgS04, and the 
volatiles were removed under reduced. This material was 
dissolved in CH2CI2 (1 mL) prior to the addition of TFA (1 
mL) . After 1 h, the solution was concentrated. Reverse 
25 phase HPLC purification (gradient elution, 

water/acetonitrile/TFA) of the resulting residue provided 
the title benzamide. MS found: (M + H)* = 528.1. 

SKaxnple 179 
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N-{ [4-Dimethylainino-2- (4-inethylsulfanyl-ben2ylainino) - 
cyclohexylcarbamoyl ] -methyl } -3- trif luoromethyl-benzamide 

trif luoroacetate 

5 (179a) Cis-4- (benzyloxy)-l,2-epoxycyclohexane (6 g) 

(Chini et al. i7- Org. Chem. 1990, 55, 4265) was dissolved 
in MeOH (160 mL) prior to the addition of NaNs (9-5 g) and 
I^^Cl (3.4 g) in water (20 ihL) . The mixture was heated at 
85®C for 18 h. After cooling, the solution was 

10 concentrated prior to the addition of CH2CI2. The solids 
were filtered away and the filtrate was concentrated- A 
portion (500 mg) of the resulting residue was dissolved 
in EtOAc (10 ml,) followed by the addition of B0C2O (485 
mg) and 20% Pd(0H)2 (200 mg) . A hydrogen balloon was 

15 added and the mixture was stirred for 2 h. EtOAc was 

added and the solution was filtered before concentration. 
This material was dissolved in CH2CI2 (5 mL) and cooled to 
0°C prior to the addition of EtsN (0.26 mL) and 
methanesulfonyl chloride (0.3 mL) . After 2 h, the CH2CI2 

20 wais removed and EtOAc was added. This was washed with IN 
HCl, saturated NaHCOs, and brine. The organic layer was. 
dried, filtered, and concentrated. This solid was 
dissolved in DMSO (5 mL) prior to the addition of NaN3 
(326 mg) . This was heated at SO^C for 18 h. After 

25 cooling to OPC, water was added and it was extracted with 
EtOAc. The organic layer was washed with brine, dried, 
filtered, and concentrated. Flash chromatography of the 
resulting residue gave (2-azido-5-benzyloxy-cyclohexyl) - 
carbamic acid tert-butyl ester (250 mg) . MS found: (M + 

30 H)-' = 347.2. 

(179b) The above material (3 g) was dissolved in MeOH (25 
mL) prior to the addition of 10% Pd/C (2 g) . A hydrogen 
balloon was added and the solution was stirred for 1.0 h. 
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The palladium was filtered and the solution was 
concentrated. This material was dissolved in DMF prior 
to the addition of 4-methylmo2rpholine {6.7 itiL) and 3- 
trifluoromethyl-benzoylamino) -acetic acid (3.3 g) . After 
5 cooling to O^C, BOP Reagent (7 g) was added. The 
resulting mixture was warmed to rt and was stirred 
overnight- EtOAc was added along with 1 N HCl solution 
(aq) . The EtOAc layer was washed with 1 N HCl, NaHCOs 
solution (ag), and brine. The EtOAc was dried (MgS04) , 
10 filtered, and concentrated. Flash chromatography of the 
resulting residue gave {5-benzyloxy-2~ [2- (3- 
trif luoromethyl-benzoylamino ) -acetylamino] -cyclohexyl}- 
carbamic acid tert-butyl ester (8 g) . MS fovmd: (M + Na)* 
= 550.4. 

15 

i^^9c) The above material (6 g) was dissolved in MeOH (50 
mL) prior to the addition of 10% Pd(0H)2 (2.5 g) . 
Hydrogen gas (50 psi) was added and the solution was 
shaken overnight. The palladium was filtered and the 

20 solution was concentrated (4.75 g) . A portion (300 mg) 

of this material was dissolved in CH2CI2 (5 mL) and cooled 
to O^C prior to the addition of EtsN (0.26 mL) and 
methanesulfonyl chloride (0.08 mL) . After 1 h, the CH2CI2 
was removed and EtOAc was added. This was washed with IN 

25 HCl, saturated NaHC03, and brine. The organic layer was 
dried, filtered, and concentrated. This solid was 
dissolved in DMSO (5 mL) prior to the addition of NaNa 
(211 mg) . This was heated at 80°C for 18 h. After 
cooling to 0°C, water was added and it was extracted with 

30 EtOAc. The organic layer was washed with brine, dried, 
filtered, and concentrated. Flash chromatography of the 
resulting residue gave {5-a2ido-2- [2- (3-trif luoromethyl- 
benzoylamino) -acetylamino] -cyclohe3C/l}-carbamic acid 
tert-butyl ester (140 mg) . MS found: (M + H)* = 485.5. 
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(179d) The above material (135 mg) was dissolved in MeOH 
(5 mL) prior to the addition of 10% Pd/C (100 mg) . A 
hydrogen balloon was added and the solution was stirred 1 
5 h. The palladium was filtered and the solution was 

concentrated. This was dissolved in MeOH (5 mL) prior to 
the addition of 37%- foirmaldehyde (106 mg) solution (aq) . 
After 10 min, NaBHsCN (49 mg) was added. The reaction was 
stirred for 2 h be f pre the solution was concentrated. 

10 EtOAc was added along with some water. The organic layer 
was dried, filtered, and concentrated. This was 
dissolved in CH2CI2 (5 mL) and TFA (5 mL) . After 1 h, it 
was concentrated. This was dissolved in THF (2.5 mL) 
prior to the addition of 4- (methyl thio)benzaldehyde (0.04 

15 mL) and Hxmig's base (0.1 mL) . After 10 min, NaHB(0Ac)3 
was added. The reaction was stirred for 2 h before the 
solution was filtered ^d concentrated. Reverse phase 
HPLC purification (gradient elution, 

water/acetonitrile/TFA) of the resulting residue gave the 
20 title compound (35 mg) . MS found: (M+ H)* = 523.4. 

E3caxnple 180 

N"{ [2- (4-Chloro-benzylamino) "4-'dimethylarnino-' 
cyclohexylcarbamoyl] -methyl } ~3 - tr i fluorome thy 1-benz amide 
25 trifluoroacetate 

(18Qa) 4-Chlorobenzaldehyde (17 mg) was incorporated into 
Example 179 to give the title compound (2.5 mg) . MS 
foxind: (M + H)* = 511.3. 

30 
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EKanple 181 

N- { [4-Dimethylamino-2" (4-inet3ioxy-ben2ylainino) - 
cyclohexyl carbamoyl] -methyl} ->3-tri£luoromethyl-benzainide 

trif luoroacetabe 

5 

(181a) 4~ (Methoxy)benzaldehyde (0.01 mL) was incorporated 
into Example 179 to give the title conrpoimd (3.5 mg) . MS 
found: (M + H)"*" = 507.4. 

10 Exazi^le 182 

N-{ [4-Dimethylamino-2- (4-methyl-benzylamino) - 
cyclohexyl carbamoyl 3 -methyl} -3 -trif luorome thy 1-benzamide 

trif luoroacetate 

15 (182a) 4- (Methyl) benzaldehyde (0.01 mL) was incoiTporated 
into Example 179 to give the title conpound (4.5 mg) . MS 
found: (M + H) * = 491.4. 

20 

Table 1 contains representative exaitples of the 
present invention. Each of the following structural 
formulas are to be used in the indicated example (Ex) 
range paired with the given Rl and substituent. 
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Table 1 



Rt NH o RV^ri^ 

Ex 1-11 Ex 12 



Ex 13-14 



R^^NH " O Rt^NH " O Rl " O 



Ex 15-24. 144-146 



Ex 25 



O-Xv Q-.„^V Py^V^ 

R^^NH " O Rt^SH " O rV^NH " O 



O 



Ex 27-^1 



Ex 32-^ 



Ex 35-57; 61-125 



rV^nh 



Ex 58^ 



RV^NH 



R'-^NH 



Ex 67 



Ex 68 



rV NH 



Ex 127-130 
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Ex 151 &152 Ex 154-158 
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Ex 175-177 Ex 178 Ex 179-182 



Ex 


. Rl 


R2 


MS 
[M-i-H] 


1 


4-chlorophenyl 


3 - tr i f luor ome thylphenyl 


468.2 


2 


2,4- 
dimethylphenyl 


3-trif luoromethylphenyl 


462.3 


3 


2,4,6- 
trimethylphenyl [ 


3-trifluoromethylphenyl 


476.4 


4 


4 -benzyloxyphenyl 


3 - trif luoromethylphenyl 


540.4 
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5 


2,4- 
di f luoropheny 1 


3 - tr i f luorome thy Iphenyl 


470.3 


6 


fluor ©phenyl 


-3 i-ir i j_ xu, or ome txiy xpiieny x 


4oD • ^ 


7 


4 - f luoro- 2 - 
tr i f luorome thy 1 
phenyl 


•J ux XXX ucx uuic uxiy xpxi6iiy X 


t;o n o 
3ZU . ^ 


8 


2 4- 
di chlorophenyl 


J i^r X X xuoroineT^iiy xpneny X 


• X 


9 


2-f luoro~6- 

1 5r i !F T Tj n T* om pa 1~ Ttv7 1 

WJL •4b ^ JL LX w J- WXILC L^iJ. y X. 


3 -trif luorome thy Iphenyl 


520.2 


10 


2-chloro-5- 
tr i f luorome thy 1 
phenyl 


•J ■ ux X X X u w/x uriuc uxiy xpuciiy x 


O JO . z 


11 


1 — naoh fchvl 


J JL X X u\./x vxiic uxjijr x^ii cJi xy jl 


*± O ^ . J 


12 


3-fiiryl 


3 -trif luorome thy Iphenyl 


504.3 


13 


2.4- 

dimethvliDhenvl 


J uxx X xuor ometny xpn»[iyx 


An c o • 
4 /o . 3 


14 


4 — chloroohenvl 


-J J- J_ X v-JlUt; u x^ijitsxiyx 




15 


2,4- 
dimethylphenyl 


J L-x XXX iiuxuine uiiy xpiieixy X 




16 


4 ~ chl oiroDh en vl 


~^ Ux J. J- X LIL^X (Allies i,,..ixyxpijB!iiiyx 


41 Do • J 


17 


4-nitrophenyl 


3 - tr i f luoromethy Iphenyl 


479.3 


18 


4 - i s opr opy Ipheny 1 


' 3 -trif luoromethy Iphenyl 


476.3 


19 


4 — t r i f luorome fch^7l 
phenyl 


i-x X X xu.uxoui6x*xiy xpiienyx 




20 


. 4- 

trifluoromethos^p 
henyl 


L.X X X x.wLux uiuc L.iiy xpucuy X 


DXo • Z 


21 


4 -phenoxypheny 1 


3 - tri f luorome thy Iphenyl 


526.2 


22 


l-iiaphthyl 


3 - tri f luoromethy Iphenyl 


484 . 3 


23 


2-naphthyl 


3 - 1 ri f luorome thy Iphenyl 


484.3 
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.24 


3 -indolyl 


3 - tri f luorome thy Iphenyl 


473.3 


25 


4 -chlorophenyl 


3 - tri f luorome thy Iphenyl 


482.2 


26 


B^fiiryl 


3 - tri f luorome thy Iphenyl 


504.3 


27 


4 - chl or opheny 1 


3 - tri f luorome thy Iphenyl 


468.2 


28 


4- 

me t hy 1 1 hi opheny 1 


3 - tri f luorome thy Iphenyl 


480.2 


29 


4 -methyl sail fonyl 
phenyl 


3 - tri f luorome thy Iphenyl 


512.1 


30 


4 - i odopheny 1 


3 - tri f luorome thy Iphenyl 


431.0 


31 


4-aminosulf onyl 
phenyl 


3 - tr i fluoromethy Iphenyl 


535.1 
M+Na 


32 


4 - chl orophenyl 


3 - tri f luorome thy Iphenyl 


454.1 


33 


2,4- 
dimethylphenyl 


3 - tri f luorome thy Iphenyl 


448.2 


34 


4 -methy Iphenyl 


3 -trif luorome thy Iphenyl 


434.1 


35 


4 - chlorophenyl 


3 - tri f luorome thy Iphenyl 


482.2 


36 


4 -me thy Iphenyl 


3 - tri f luorome thy Iphenyl 


484.2 
M+Wa 


37 


4 - f luorophenyl 


3 - tri f luorome thy Iphenyl 


466.2 


38 


phenyl 


3 - tri f luorome thy Iphenyl 


448.2 


39 


4 -br omopheny 1 


3 -tri fluoromethy Iphenyl 


528.1 


40 


4 -phenoxypheny 1 


3 - tri f luorome thy Iphenyl 


540.2 


41 


4 - tri f luorpme thy 1 
phenyl 


3 - tri f luorome thy Iphenyl 


516.2 


42 


5 -benzo triazolyl 


3 - 1 r i f luorome thy Iphenyl 


489.2 


43 


4-iodophenyl 


3 - trif luorome thy Iphenyl 


574.2 


44 


4 - cy anopheny 1 


3 -trif luorome thy Iphenyl 


473.3 


45 . 


4- 

t r i f luorome thoxy 
phenyl 


3 -trif luoromethy Iphenyl 


532.2 


46 


4 - formy Iphenyl 


3 - tri f luorome thy Iphenyl 


476.3 


47 


4 - carbome thoxy 
phenyl 


3 -tri fluoromethy Iphenyl 


506.2 
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48 


4-nitropiienyl 


3 — tir i f luor ome thy Ipheny 1 


493 . 2 


49 


4 -aminophenyl 


3-trif luoromethylphenyl 


463.2 


50 


4 -me thoxypheny 1 


3— tirif liio^'oiTiethvl "dTirtivI 

^ ^ ju UWJL vXUw VwJLiLjf ^^XX^^XXji ^ 


** f o • ^ 


51 


4- 

me thy 1 thi opheny 1 


3 - 1 r i f luoromethylphenyl 


494.2 


52 


4 -me t hy 1 sul f ony 1 
phenyl 


3— trifl nomine thvl dIi^tivI 




53 


4 -amino sul f onyl 
phenyl 




3a / • ^ 


54 


4 - i sopr opy Ipheny 1 


3 - tri f luor ome thy Ipheny 1 


490.3 


55 


4- 

phenylthiophenyl 


J 


33 O • ^ 


. 56 


N,N- 
di e thy 1 sul f amoy 1 
phenyl 


3 — trif luoT'oni^thv'l'o'h&'nvl 

W»>1> >l> JL U>vX wAUV V^AiJ^ JmjJiAXSAXjf ^ 


3D^ • D 


57 


4 - 1 r i f luor oitie thy 1 
thi opheny 1 


3 — tri f luor ome thvlnhenvl 




58 


4-chlorophenyl 


3 - tri f luoromethylphenyl 


550.1 


59 


3,4- 
dimethylphenyl 


3 — trif lTif^T*r>Tn*»t''h\/1 r^*h ^"nvrl 




60 


4 -me thy Ipheny 1 


(.«■ J. JL J- -U W111C7 LvXljf XJ^XJLUX^ .L 




61 


4-aminosul f onyl 

phenyl 


2 - amino- 5 - i odopheny 1 


622.2 


62 


4-aminosul f onyl 

phenyl 


2 -amino- 5 -chl or opheny 1 


530.3 

m— Xvct 


63 


4-aminosulfonyl . 

phenyl 


3 -chlorophenyl 


515.2 . 


64 


4-aminosulfonyl • 
phenyl 


3-trif luoromethoxyphenyl 


543.1 


65 


4 -aminosul f ony 1 
phenyl 


2 - ( t-butoxycarbonyl ) amino- 
5 - tri f luor ome thy Ipheny 1 


664.3 
M+Na 


66 


4-aminosulfonyl 
phenyl 


2 -amino- 5- 
tr i f luoromethylphenyl 


564.2 
M+Na 
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67 


4-aniinosulfonyl 
phenyl 


2 - tr i f luoromethylphenyl 


564.3 
M+Na 


68 


4 - amino sul f ony 1 
phenyl 


3 - chlor ©phenyl 


530.1 


69 


4- amino sul f ony 1 
phenyl 


2- (ethylcarbonyl) amino- 5- 
iodophenyl 


670-9 
M-H 


70 


4 - amino sul f ony 1 
phenyl 


2- (methylcarbonyl) amino-S- 
iodophenyl 


656.9 
M-H 


71 


4-aminosulfonyl 
phenyl 


N-methyl-2-(t- 
butoxycarbonyl ) amino- 5 - 
t ri f luoromethylphenyl 


678.2 
M+Na 


72 


4 - amino sul f ony 1 
phenyl 


2- (ethylcarbonyl) amino- 5- 
trif luoromethylphenyl 


536.1 
M+Na 


73 


4-aminosulfonyl 
phenyl 


2- (benzylamino) -5- 
tri f luoromethylphenyl 


554.2 
M+Na 


74 


4 -aminosul f ony 1 
phenyl 


2 - ( ethy lamino ) - 5 - 
tri f luoromethylphenyl 


592.1 
M+Na 


75 


4-aminosulfonyl 
phenyl 


2- (me thy lamino) - 5- 
tri f luoromethylphenyl 


578.2 
M+Na 


76 


4 - amino sul f ony 1 
phenyl 


2 - amino - 5 -bromof^eny 1 


554. 1 
M+H 


77 


4 - amino su 1 f ony 1 
phenyl 


2- (t-butoxycarbonyl) amino- 
5 - tri f luor ome thoxypheny 1 


680.2 
M+Na 


78 


. 4-aminosulfonyl 
phenyl 


2-amino-5- 
tri f luor ome thoxypheny 1 


580.1 
M+Na 


79 


4-aminosulfonyl 
phenyl 


2- (allylamino) -5- 
tr i f luor ome thylpheny 1 


604.1 
M+Na 


80 


4 - amino sul f ony 1 
phenyl 


2-( (2-methyl-2- 
pr openy 1 ) amino ) - 5 - 
tri f luoromethylphenyl 


618.1 
M+Na. 


81 


4 - amino sul f ony 1 
phenyl 


2- 

( eye 1 opr opy Ime thy 1 ene ) amino 
-5 - tri f luoromethylphenyl 


618.2 
M+Na 
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82 


4 - aminosul f ony 1 
phenyl 


2- (butylamino) -5- 
tri f luorome thy Ipheny 1 


620.1 
M+Na 


O J 


4~ oinxiio SU J. Z Oily J. 
phenyl 


2- (propylamino) -5- 
trifluoromethylphenyl 


606.2 
M+Na 


O r± 


4 ~ oinxiio Su J. E Oily ± 

phenyl 


■2- I (2-metnyl-2— 
propyl ) amino ) - 5 - 
t iri f luozrome thy Iphoay 1 


620.2 
M+Na 


85 


4 - amino sul f ony 1 
pnenyj. 


2- (aminocarbonyl) amino-5- 
1 odopheny 1 


665.1 

M+Na 


86 


4 - amino sul f ony 1 
pnenyx 


2 -acety lamino- 5 - iodopheny 1 


642.1 

M+H 


87 


4 - amino sul f ony 1 

pxioxxyX 


2- (methylamino) -5- 

i odopheny 1 


614.1 

M+H 


88 


4 - amino sul f ony 1 

pxienyj. 


2- (e thy lamino) -5-iodophenyl 


628.1 
M+H 


89 


4-aminosulfonyl 

phenyl 


2 -trif luoroacetylamino-5- 
iodophenyl 


696.1 
M+H 


on 


4fe — am3.no sux z onyx 

phenyl 


2 -amino-5 -nitrophenyl 


519 .1 

M+H 


91 


4 - aminosul f ony 1 
phenyl 


2-(iso- 
prppoxy carbony 1 ) amino- 5- 
iodophenyl 


708.1 
M+Na 


7Z 


— aminosux Eony i 
phenyl 


2-(tert- 
butoxycarbonyl) amino-S- 
iodophenyl 


722 . 1 
M+Na 


y 'J 


4fc — aminosu J. E ony X 

phenyl 


2 -amino -3 , 5-dinitrophenyl 


632 . 0 
M+H 


94 


4-aminosulfonyl 
nhenvl 


2- 

no- 5- trif luoromethylphenyl 


649.2 

ri'rJMa. 


95 


4 - aminosul f ony 1 
phenyl 


2- 

(cyclohexylcarbonyl) amino- 
5 - tr if luorome thy Ipheny 1 


652.2 
M+H 
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96 


4-aminosulfonyl 
phenyl 


2- 

{ cyclopentylmethylenecarbon 
yl)amino-5- 
tri f luoromethylpheny 1 


652.2 
M+H 


97 


4-niethylsulfonyl 
phenyl 


2- 

{ cyclohexylcarbony 1 ) amino- 
5 - tr i f luorome thy Ipheny 1 


651.2 
M+H 


98 


4- (methyl thio) 
* phenyl 


2- 

{ cyclohexylcarbonyl ) amino- 
5 - tri f luorome thy Ipheny 1 


519.3 
M+H- 


99 


4 - ( me thy 1 thi o ) 
phenyl 


2- 

( isopropylaminocarbonyl ) ami 
no - 5 ^ tri f luorome thy Ipheny 1 


594.3 
M+H 


100 


4- 

(methylsulf onyl ) 
phenyl 


2- 

( isopropylaminocarbonyl ) ami 
no - 5 - tri f luorome thy Ipheny 1 


625.2 
M+H 


101 


4-aminosulfonyl 
phenyl 


2- (methylsulfonyl) amino-S- 
tr i f luorome thylphenyl 


620.1 
M+H 


102 


4-aminosulfonyl 
phenyl 


2 - ( aminocarbony 1 ) amino- 5 - 
tri f luoromethylphenyl 


585.2 
M+H 


104 


4- 

(methylsulf onyl ) 
phenyl 


2- (allyl)amino-5- 
tri f luoromethylpheny 1 


581.3 
M+H 


105 


4- (methylthio) 
phenyl 


2- (allyl) amino-S- 
tri f luorome thylphenyl 


549.3 
M+H 


106 


( me thy 1 su 1 f onyl ) 
phenyl 


2- (2-methyl-2- 
propenyl) amino- 5- 
tri f luoromethylphenyl 


595.2 
M+H 


107 


4- (methylthio) 
phenyl 


2-(2-methyl-2- 
propenyl) amino-S- 
tr i f luo rome thylphenyl 


563.3 
M+H 
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108 


41 — 

(methyl sulfonyl ) 
phenyl 


2 - (propyl ) amino-5 - 
tri f luorome thylpheny 1 


coo •s 

583 . 3 
M+H 


109 


4t"- ^luei-ilyJ. tUlO; 

phenyl 


2 - ( propyl ) amino-5 - 
tri f luorome thylpheny 1 


551.3 
M+H 




4- 

(methylsulf onyl ) 
phenyl 


2- (2-methylpropyl) amino-5- 
tri f luorome thylpheny 1 


597.3 

M+H 


111 


4- (metnyltnio) 
phenyl 


2- (2— methylpropyl) e^IlinO"5- 
. trif luoromethylphenyl 


565.3 

M+H 


112 


4- 

(methyl sulfonyl ) 
phenyl 


2 - { Dutyl ) amino- 5 - 
tri f luorome thylpheny 1 


597-2 
M+H 


113 


4- vmecnyJLtJtiio) 
phenyl 


2- (l>utyl)amino-5- 

t r i f luorome thylpheny 1 


565-3 

M+H 


114 


4- (methylthio) 
phenyl 


2- 

( ethylaminocarbony 1 ) amino- 
5 - tri f luor omethy Ipheny 1 


602.4 
M+Na 


115 


4- (methylthio) 
phenyl 


2- 

(allylaminocarbonyl) amino- 
5 - trif luorome thy Iphenyl 


592 . 3 
M+H 


117 


4- (methylthio) 
phenyl 


2^{iso- 
butylaminocarbonyl ) amino-5- 
trif luorome thylphenyl 


608.3 
M+H 


118 


4- (methylthio) 
phenyl 


2- 

(cyclopentylaminocarbonyl) a 

vnA r\ — » 

JLiULJJlLJ — 13 

tr i f luorome thy Iphenyl 


620.3 
M+H 


119 


4- (methylthio) 
phenyl 


2-(tert- 
but03?ycarbonyl ) amino- 5 - 
trif luorome thy Iphenyl 


609.3 
M+H 
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120 


4- (methyl thio) 
phenyl 


2-(iso- 
propoxycarbonyl ) amino - 5 - 
trif luoromethylphenyl 


595.3 
M+H 


121 


4- (methylthio) 
phenyl 


2- (Ethoxycarbonyl) amino-S- 
tri f luorome thylphenyl 


581.3 
M+H 


123 


4- (methylthio) 
phenyl 


2- 

(pyrrolidinylcarbonyl) amino 
- 5- tri f luoromethylphenyl 


606.5 
M+H 


124 


4- (methylthio) 
phenyl 


2- 

(morpholinylcarbonyl) amino- 
5- trif luoromethylphenyl 


644.6 
M+Na 


125 


4- (methylthio) 
phenyl 


2- 

(azetidinylcarbonyl) amino- 
5 - tr i f luoromethylphenyl 


592.5 
M+H 


127 


4- (methylthio) 
phenyl 


2- 

( pyrrolidinylcarbonyl) amino 
- 5 - tr i f luoromethylphenyl 


594.5 
M+H 


129 


4- (methylthio) 
phenyl 


2- 

(azetidinylcarbonyl) amino- 
5 - tr i f luoromethylphenyl 


580.5 
M+H 


130 


4- (me thoxy) phenyl 


2- 

( azetidinylcarbonyl) amino- 
5- trif luoromethylphenyl 


564.4 
M+H 


131 


4- (methylthio) 
phenyl 


2-amino-5- 
tri f luorome thylphenyl 


524.3 
M+H 


131g 


4- (methylthio) 
phenyl 


2- ( t -but oxycarbonyl) amino- 
S-tri f luoromethylphenyl 


758.1 
M+H 


132 


4- (methylthio) 
phenyl 


3 - tri f luoromethylphenyl 


509.2 
M+H 


132a 


4- (methylthio) 
phenyl 


3 - tri f luoromethylphenyl 


643.2 
M+H 
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133 


4- 

\ nie uny i sux i ony j. ; 
phenyl 


3 - t r i f luoromethy Ipheny 1 


541-2 
M+H 


133a 


(methyl sulfonyl ) 
pnenyj. 


3 - tri f luoaromefchy Ipheny 1 


675 .2 
M+H 


134 


4- (methyl thio) 
pnenyjL 


2-amino-5- 
t r i f luorome thy Ipheny 1 


566.1 
M+H 


135 


4- (methyl thio) 

pnenyi 


2-aminO"5- 
tr 1 r luor ome tny Ipneny 1 


581.0 

M+H 


136 


4- (methylthio) 
pnenyj. 


3 - tri f luorome thy Ipheny 1 


509.2 

M+H 


137 


4- (methylthio) 
pnenyj. 


3-trif luoromethy Iphenyl 


551.0 

M+H 


138 


4- (methylthio) 
piieny± 


2-amino-5- 

t r i f 1 u 0 r cine thy 1 phenyl 


524.3 

M+H 


140 


4- (methylthio) 

phenyl 


3 - tri f luor ome thy Ipheny 1 


551.2 
M+H 


141 


4- (methylthio) 

phenyl 


3 - trif luoromethy Iphenyl 


509.1 
M+H 


1 AA 


4- (metnyltnio) 

phenyl 


2- (iso-propyl) amino-5- 
trif luorome thy Iphenyl 


537,2 
M+H 


145 


4- (methylthio) 
phenyl 


2-{i« 

propylaminocarbonyl) amino - 
5 - tri f luor ome thy Ipheny 1 


580.1 
M+H 


146 


4— ^me^nyxcnxo; 
. phenyl 


2- 

(morpholinylcarbonyl ) amino- 
J cz^x X xuoxroiueuny xpneny X 


608 
M+H 


151 


4- (methylthio) 
phenyl 


2-amino-5- 
tri f luorome thy Iphenyl 


538.5 
M+H 


152 


4- (methylthio) 

phenyl 


2-amino-5- 
trif luorome thylphenyl 


538.5 
M+H 
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153 


4- (methylthio) 
phenyl 


2 -amino- 5- 
trifluoromethylphenyl 


524.4 
M+H 


154 


4 -chl or ophenyl 


3 - tr i f luoromethy Ipheny 1 


469.3 
M+H 


155 


4- (methylthio) 
phenyl 


3 -trif luoromethy Ipheny 1 


481.2 
M+H 


156. 


4-chlorophenyl 


2 -amino- 5 - 
trif luoromethylphenyl 


484.4 
M+H 


157 


4- (methylthio) 
phenyl 


2 -amino- 5 - 
trif luoromethylphenyl 


496.5 

M+H 


158 


4- 

( ethyl thio ) phenyl 


2-amino-5- 
trif luoromethylphenyl 


510.5 

M+H 


159 


4- (methylthio) 
phenyl 


3 - tri f luoromethy Ipheny 1 


493.3 
M+H 


160 


4- (methylthio) 
phenyl 


3 - tri f luoromethylphenyl 


631.3 

M+H 


161 


4- (methylthio) 
phenyl 


2-amino-5- 
trif luoromethylphenyl 


510.3 
M+H 


162 


4- (methylthio) 
phenyl 


3 - tri f luoromethylphenyl 


551.4 
M+H 


163 


4- (methylthio) 
phenyl 


2-amino-5- 
trif luoromethylphenyl 


552.5 

M+H 


164 


4- (methylthio) 
phenyl 


2- (cyclohexyl) amino-S- 
trif luoromethylphenyl 


620.6 
M+H 


165 


4- (methylthio) 
phenyl 


2- (iso-propyl)amino-5- 
tr i f luoromethylphenyl 


580.5 

M+H 


166 


. 4- (methylthio) 
phenyl 


2- 

(pyrrolidinylcarbonyl) amino 
- 5 - tri f luoromethylphenyl 


635.6 
M+H 


167 


4- (methylthio) 
phenyl 


2- 

(methylaminocarbonyl) amino- 
5 - tri f luor ome thy Ipheny 1 


595.6 
M+H 
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168 


4- (methyl thio) 
phenyl 


3 -amino- 5- 

L> JL JL J. JL WIll^ L-lijf JL^i.lt7Xl_y X 


538,5 

JsL'ra. 


169 


4-aminosulfonyl 
phenyl 


3 - tr i f luor omethy Iphenyl 


528.3 


170 


4 -methyl sul f ony 1. 

"ohenvl 


3 - tri f luor omethy Iphenyl 


527.0 

JKl+ri 


171 


4- (methylthio) 
•nhenvT 


2 -amino- 5- 
JL JL ^xjlkjx. uuio i*xiy x^Xi€xxy X 


510.3 

JXl+Xl 


172 


4- (methylthio) 
"DhenvT 


3 - tri f luor omethy Iphenyl 


509.3 

JM+xl 


173 


4-. (methylthio) 
■Dhenvl 


3 - tri f luorome thy Iphenyl 


559.3 


174 


4- (methylthio) 
"Dhenvl 


2 -amino- 5- 


566.5 


175 


4- (methylthio) 

"ohenvl 


2- (cycloheacyl) amino- 5- 

L^±. J_ i_ JL LitJjL units Ui.l_y XJ^lXcLLiy X 


634.6 

JKl+Il 


176 


4- (methylthio) 


2 - ( iso-propyl ) amino- 5 - 
L.X X X XLiQxoiue unyipneny± 


594.4 

M+H 


177 


4- (methylthio) 

phenyl 


3 -amino- 5- 
tri f luorome thylphehyl 


552.4 
M+H 


178 


phenyl 


J - crx z xuor ometny xpjieny X 


528.1 
M+H 


179 


4- 
•* 

(methylthio) pheny 

1 


J " urx x xuor ome cnyxpnenyx 


coo >l 

M+H 


180 


4- (chloro) phenyl 


3 - tri f luoromethy Iphenyl 


511.3 
M+H 


181 


4- (me thoxy) phenyl 


3 - tri f luorome thy Iphenyl 


507.4 
M+H 


182 


4- (methyl ) phenyl 


3- trif luoromethy Iphenyl 


491.4 
M+H 
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Table 2 contains additional exanrples of the present 
invention. Each of the following structural formulas (A 
to GG) are to be matched with each and each r2 
independently. 

5 Table 2 



1* 




V»^v ,iv-v .S"^"" 



R^'-H 



"Vff^V"- v^Z-v 



"^"VAV .-^^^V "-^'"^"Tr^ 

M " O 

r' I9H O R'-^NH O 
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Table 2 (cont) 

^«^Y .S^" \3r^ 

T U 



NH 




w 




^R* 



13* 



Y 



RV^NH 



AA 



CC 



FF 



DD 



o 



oa 





1 


4 - chlor opheny 1 


2 


4 -bromopheny 1 


3 


4-iodophenyl 


4 


4 -etheny Ipheny 1 


5 


4 - ethy Ipheny 1 
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6 


4 - e thyny Ipheny 1 


7 


4- i sopropylphenyl 


8 


4 "phSnoxypheny 1 


9 


4 - tr i f luorome thy Ipheny 1 


10 


4 - cyanopheny 1 


11 


4 -ni t r opheny 1 


12 


4 -me thy Ipheny 1 


13 


4 -methyl thi opheny 1 


14 


4 -methyl sul f ony Ipheny 1 


15 


4 -me thoxypheny 1 


16 


2 , 4 - d ime thy Ipheny 1 


17 


2,4, 6 -tr ime thy Ipheny 1 


18 


3 / 4 -dime thy Ipheny 1 


19 


4 - f luor opheny 1 


20 


1-naphthyl 


21 


2-naphthyl 


22 


4 - chl or o - 3 -me thy Ipheny 1 


23 


2 1 4 -di chl or opheny 1 


24 


2 , 5-dimethylphenyl 


25 


2-chloro-5- 
trif luoromethylphenyl 


26 


4 - chloro- 2 -me thy Ipheny 1 


27. 


4 - chl or o- 2 - f luor opheny 1 


28 


2 , 4-dif luorophenyl 


29 


2-chloro-4- 
tr i f luoromethylphenyl 


30 


2-fluoro-6- 
tr i f luor CMne thy Ipheny 1 


31 


2-chloro-"5- 
trifluoiromethylphenyl 


32 


. 4-f luoro-2- 

tr i f luor ome thy Ipheny 1 


33 


4 -hydr oxypheny 1 
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34 




35 




36 


3 , 5 -dimethyl -1 -phenyl- 4- 
pyrazolyl 


37 


3 -ainino-4-inethylphenyl 


38 


3 -amino-4-chloropheny 1 


39 


3 -amino-4-nie thoxypheny 1 



R2 



1 


•3 uxrx L. xuox^oinec^y xpiieny ± 


2 


■ o ^jL^x^oiuopiieiiyx 


3 


.3 / D*~cu.jjiOiuopnenyx 


4 


J ""Cii-Loropiieiiyx 


5 


i-x 1 J. X uox^oiiie uxiojQrpiieixy X 


6 


^ i-ri I. xTioro uj7i opxieny J. 


7 


o — cyanopneiiy ± 


8 


^ — 1 oaopneny ± 


9 


3 — f o rmy Ipheny 1 


10 


3 -ni tr opheny 1 


11 


5-tert-butyl-2-furanyl 


12 


3 -methylsulf onylphenyl 


13 


2 -amino-S - chlorophenyl 


14 


2 - amino-S -bromophenyl 


15 


2 - amino- 5 -iodopheny 1 


16 


2 -aminor 5 - tri f luor ome thy Ipheny 1 


17 


2 -amino - 5 - f luoropheny 1 


18 


2 - amino- 5 - tri f luor ome thoxypheny 1 


19 


2 - amino - 5 - cyanopheny 1 


20 


2 -amino- 5 - formy Ipheny 1 


21 


2- (methylamino) -5 -chlorophenyl 


22 


2 - (methylamino ) - 5 -bromophenyl 


23 


2- (methylamino) - 5-iodophenyl 
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24 


2- (methylaiuino) -5-f luorophenyl 


25 


2- (methylaitiino) -5-trif luoromethylphenyl 


26 


2- (methylamino) -5-trif luoromethoxyphenyl 


27 


2- (methylamino) -5-cyanophenyl 


28 


2- (ethylamino) -5-chlorophenyl 


29 


2- (ethylamino) -5-bromophenyl 


30 


2- (ethylamino) -5-iodophenyl 


31 


2- (methylamino) -5-f luorophenyl 


32 


2~ (ethylamino) -5-trif luoromethylphenyl 


33 


2- (methylamino) -5~trif luoromethoxyphenyl 


34 


2- (ethylamino) -5-cyanophenyl 


35 


2- (aminocarbonyl) ainino-5-chlorophenyl 


36 


2- (aminocarbonyl) amino- 5-bromophenyl 


37 


2 - ( aminocarbonyl ) amino-5-iodophenyl 


38 


2- (aminocarbonyl ) amino-5-f luorophenyl 


39 


2- (aminocarbonyl) amino-5-trifluoromethylphenyl 


40 


2- (aminocarbonyl) amino-5-trifluoromethyloxyphenyl 


41 


2- (aminocarbonyl) amino- 5-cyanophenyl 


42 


2- [ (methylamino) carbonyl) ]amino-5-chlorophenyl 


43 


2- [ (methylamino) carbonyl) ] amino -5-bromophenyl 


44 


2- t (methylamino) carbonyl) ] amino-5-iodophenyl 


45 . 


2- [ (methylamino) carbonyl) ] amino-5-f luorophenyl 


46 


2- [ (methylamino) carbonyl) ] amino-5~ 
trif luorome thylphenyl 


47 


2- [ (methylamino) carbonyl) ]amino-5- 
t ri f luorome thosQrphenyl 


48 


2- [ (methylamino) carbonyl) ] amino- 5-cyanophenyl 



R4 



1 


H 


2 


methyl 


3 


ethyl 


4 


propyl 
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\j 


, J5U Ujfi . 


7 


JL Jb^UUJ^X 


3 




o 


13 An 4" Y r 1 

JreiluYx 






1 1 

-L X 


u ^u;niQdiyx 


1 9 


r» / o \ XT 




u ( u / nie uiiy X 






15 

X J 


^ \ u / propyx 


16 

X w 


^ 1— propyx 


1 7 

X f 


L. xjiicyx 


18 


C(0)i-butyl 


19 


C(0)t-bi2tyl 


20 


C(0)pentyl 


21 


C (0 ) cyclopropyl 




1 


H 


2 


methyl 


3 


ethyl 


4 


propyl 


5 


i -propyl 


6 


Butyl 


7 


i-butyl 


8 


Pentyl 


9 


Hexyl 


10 


cyclopropyl 


11 


cyclobutyl 
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Table 3 contains additional examples of the present 
invention. Each of the following structural formulas (A 
to W) are to be matched with each and each 
5 independently. 





• Table 3 . 




T A 


O B 


R. NH O 

o c 


0 ^ 


T ^ 

" E 


if 

O F 


O.^K R* 

6 a 


H 

. n 


rV^Ah " o 






T . 


0 M 


T H 


[^^a R^ 

0 0 


T 
0 

P 


0 

o 

Q 
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Table 3 (cont) 




Y 



5 Rl 



1 


4 - chlor ©phenyl 


2 


4 -br omopheny 1 


3 


4-iodophenyl 


4 


4 - e theny Ipheny 1 


5 


4 -e thylphenyl 


6 


4 - ethyny Ipheny 1 


7 


4 - i s opropy Ipheny 1 


8 


4 -phenoxypheny 1 


9 


4 - tr i f luorome thylphenyl 


10 


4 -cyanophenyl 


11 


4 -ni tr ©phenyl 


12 


4 -me thylphenyl 


13 


4-methylthiophenyl 


14 


4 -methyl sul fony Ipheny 1 


15 


4 - amino sul fony Ipheny 1 
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16 


4- (methylamino) sulf onylphenyl 


17 


4- 

( dime thy laioiho) sulf onylphenyl 


18 


4-fornr/'lphenyl 


19 


4- (inetho3^carbonyl) phenyl 


20 


4- tr i f luor ome thoxypheny 1 


21 


4-aininophenyl 


22 


4 -me thy 1 thi opheny 1 


23 


4- { aminocarbonyl ) phenyl 


24 


4-aminophenyl 


25 


phenyl 


26 


4 -propy Ipheny 1 


27 


4 - di f luor ome thy Ipheny 1 


28 


4- (phenylthio) phenyl 


29 


4 - ethyl thi opheny 1 


30 


4 - ethyl sul f onylphenyl 



R2 



1 


3 - tri f luor ome thy Iphenyl 


2 


3 -bromopheny 1 


3 


3 , 5-dibromophenyl 


4 


3 -chlorophenyl 


5 


3 - tri f luor ome thoxypheny 1 


6 


3 - tri f luorome thy 1 thi opheny 1 


7 


3 - cyanopheny 1 


8 


3-iodophenyl 


9 


3 - formy Ipheny 1 


10 


3 -nitr opheny 1 


11 


5 - 1 er t-bu ty 1 - 2 - f urany 1 


12 


3 -methyl sul f onylphenyl 


13 


2 - amino - 5 - chl or opheny 1 


14 


2 - amino - 5 -br omopheny 1 


15 


2 - amino- 5 -iodophenyl 
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1 

JL O 


z-ainiiio-D-Tirir±uoxoinetnyxpjienyi . 


17 


^ — oiuuio ^D^T. ±uo3ropxieny X 


18 


^ 51 m V* ^ 1 4 % _r^i.'' -ri_ nn. W% ^^^^w ■ m lTi l .m.^^ w »^ 

A "-aiuino — D * cr 1 tiuOiToine uiioxypneny ± 


IQ 


^ — annuo— D — cyan opxienyx 




2 — amino - 5 - f o xxny Iplieny 1 


21 


2 — ( ins t hy 1 aini n o ) — 5 ~ clil oiroplisiiy 1 




^- i me tnyx amino / -5-DromopJienyl 




z- imecnyxamino; -5-ioaopnenyl 


94 


vmeunyiammo; — d— rxuoiropxieiiyl 


9c; 


z - vmetuiy lamino ) - 5 - tr i r luorometnylpnenyl 


9fi 


z - t me cny 1 ammo )-D~trir luor ometlioxypneny 1 


27 


z— ( me uxiyi amino; — d— cysJ^op-wsiiy-!- 


2ft 


^ leunyxaminoy — o— cnjLoir^piienyx 


2Q 


z- V e unyiamino ; — o— Dromopnenyl 




z — \ euiiyxamino / — loaopiiBnyj. 




z - vmecnyiammo ; - d — xiuoiropJienyi 




z— (eciiyxamiixo; -D-uarirxuorometiiyxplienyX 




z- imecnyxamino; -D-tnxXuorometlioxypxienyl 


04 


2 - { e thy lamino ) - 5 - cyanopheny 1 




2 - ( amino carbonyl ) amino - 5 -chlorophenyl 


JO 


2 - ( aminocarbonyl ) amino-5 -bromophenyl 


J / 


2 - ( aminocarbonyl ) amino - 5 - i odopbeny 1 


J o 


2 - ( amino carbonyl ) amino - 5 - f luor opheny 1 




z - V aminocaroony X } eonmo- 5 - tr i £ Xuoromethy Ipnenyl 


dO 


^— V ainxxiuua.rj3onyx ; amino— D—cnrxuor omeuxiyxoxypxienyX 




z — \ aminocaroonyx ; amino-o - cyanopnenyx 


42 


2- [ (methy lamino) carbonyl) ] amino- 5 -chlor opheny 1 


43 


2— r ( me thvl amino ^ r'ar^bfinvT ^ 1 amn nn— Trr'nmoY^'hein^rl 


44 


2- [ (methylamino) carbonyl ) ] amino-5-iodophenyl 


45 


2-1 (methylamino) carbonyl) ] amino-5-f luorophenyl 


46 


2 - [ (methylamino ) carbonyl ) ] amino-5 - 
tr i f luor ome thy Iphenyl 
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47 


2 - [ (znethylaznino) carbonyl) ] amino-S- 
tr i f luorome thoa^heny 1 


48 


2 - [ (methylamino) carbonyl) ] amino-S-cyanophenyl 



R4 



1 


H 


2 


methyl 


3 


ethyl 


4 


propyl 


5 


i -propyl 


6 


Butyl 


7 


i -butyl 


8 


t-butyl 


9 


Pentyl 


10 


Hexyl 


11 


C(0) methyl 


12 


C(0)H 


13 


C(0) methyl 


14 


C{0) ethyl 


15 


C (0) propyl 


16 


C(0)i-propyl 


17 


C(0) butyl 


18 


C(0)i-butyl 


19 


C(0) t"butyl 


20 


C(0) pentyl 


21 


C (0) cyclopropyl 



5 UTILITY 

Compounds of formula I are shown to be modulators of 
chemokine receptor activity using assays know by those 
skilled in the art. In this section, we describe these 
assays and give their literature reference. By displaying 
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activity in these assays of MCP-1 antagonism, compounds 
of formula I are expected to be useful in the treatment 
of human diseases associated with chemokines and their 
cognate receptors. The definition of activity in these 
5 assays is a compound demonstrating an IC50 of 20 fJM or 

lower in concentration when measured in a particular 
assay - 

Antagonism of MCP-1 Binding to Human l^mc 
10 (Yoshimura et al,, J". Jimnunol. 1990, 145, 292) 

Coitpounds of the present invention, have activity in 
the antagonism of MCP-1 bindinig to human PBMC (human 
peripheral blood mononuclear cells) described here. 

Millipore filter plates {#MABVN1250) are treated 

15 with 100 \xl of binding buffer (0.5% bovine serum albumin, 
20 mM HEPES buffer and 5 raM magnesium chloride in RPMI 
1640 media) for thirty minutes at room tenperature. To 
measure binding, 50 jxl of binding buffer, with or without 
a known concentration conqpound, is coitiined with 50 jxl of 

20 125^1 labeled human MCP-1 (to give a final concentration 
of 150 pM radioligand) and 50 (xl of binding buffer 
containing 5x10^ cells. Cells used for such binding 
assays can include human peripheral blood mononuclear 
cells isolated by Ficoll-Hypaque gradient centrifugation, 

25 human monocytes (Weiner et al., Immunol. Methods. 

1980, 36, 89), or the THP~1 cell line which expresses the 
endogenous receptor. The mixture of compound, cells and 
radioligand are incubated at room temperature for thirty 
minutes. Plates are placed onto a vacuum manifold, 

30 vacuum applied, and the plates washed three times with 
binding buffer containing 0.5M NaCl. The plastic skirt 
is removed from the plate, the plate allowed to air dry, 
the wells punched' out and cotmted. The percent 
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inhibition of binding is calculated using the total 
counts obtained in the absence of any coinpeting coicpound 
and the background binding determined by addition of. 100 
nM MCP-1 in place of the test compound. 

5 

Antagonism of MCP-l-induced Calciuin Influx 
(Sullivan, et al. Methods Mol. Biol., 114, 125-133 (1999) 
Coirpounds of the present invention have activity in 
the antagonism of MCP-l-induced calcium influx assay 

10 described here. 

Calcium mobilization is measured using the 
fluorescent Ca^* indicator dye, Fluo-3 . Cells are 
incxobated at 8 x 10^ cells /ml in phosphate-buffered 
saline containing 0.1% bovine senom albumin, 20 irM HEPES 

15 buffer, 5 mM glucose, 1% fetal bovine serum, 4 }M Fluo-3 
AM and 2 . 5 mM probenecid for 60 minutes at 37°C. Cells 
used for such calcium assays can include human monocytes . 
isolated as described by Weiner et al., J. Immunol. 
Methods, 36, 89-97 (1980) or cell lines which expresses 

20 the endogenous CCR2 receptor such as THP-1 and MonoMac-6. 
The cells are then washed three times in phosphate- 
buffered saline containing 0.1% bovine senom albumin, 20 
mM HEPES, 5 mM glucose and 2.5 mM probenecid. The cells 
are resuspended in phosphate-buffered saline containing 

25 0.5% bovine senom albumin, 20 mM HEPES and 2.5 mM 
probenecid at a final concentration of 2-4 x 10^ 
cells/ml. Cells are plated into 96-well, black-wall 
microplates (100 |ixl/well) and the plates centrifuged at 
200 X g for 5 minutes. Various concentrations of 

30 coitpound are added to the wells (50 jll/well) and after 5 
minutes, 50 |il/well of W^lF-l is added to give a final 
concentration of 10 nM. Calcixim mobilization is detected 
by using a fluorescent-imaging plate reader. The cell 
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monolayer is excited with an argon laser (488 nM) and 
cell-associated fluorescence measured for 3 minutes, 
(every second for the first 90 seconds and every 10 
seconds for the next 90 seconds) . Data are generated as 
5 arbitrary fluorescence units and the change in 

fluorescence for each well determined as the maximum- 
minimum differential. Compound-dependent inhibition is 
calculated relative to the response of MCP-1 alone, 

10 Antagonism of HCP-l-induced Hviman PBMC Chemotaxis 
(Bacon et al . , Brit. J. Pharmacol. 1988, 95, 966) 

Compounds of the present invention have activity in 
the antagonism of MCP-l-induced human PBMC chemotaxis 
assay described here. 
15 Neuroprobe ]yiBA96-96-well chemotaxis chamber, 

Polyfiltronics MPC 96 well plate, and Neuroprobe 
polyvinylpyrrolidone- free polycarbonate PFD5 8 -micron 
filters are warmed in a 37 9c incubator. Human Peripheral 
Blood Mononuclear Cells (PBMCs) (Boyum et al., Scand. «7. 
20 Clin. Lab Invest. Suppl. 1968, 97, 31), freshly isolated 
via the standard ficoll density separation method, are 
suspended in DMEM at 1 x 10 7 c/ml and warmed at 370c, A 
60nM solution of human MCP-1 is also warmed at 37^C, ' 
Dilutions of test compbiinds are made up at 2x the 
25 concentration needed in DMEM. The PBMC suspension and 
the 60nm MCP-1 solution are mixed 1:1 in polypropylene 
tubes with prewarmed DMEM with or without a dilution of 
the test compounds. These mixtures are warmed in a 31^0 
tube warmer. To start the assay, add the MCP-1 /coiipound 
30 mixture into the wells of the Polyfiltronics MPC 96 well 
plate that has been placed into the bottom part of the 
Neuroprobe chemotaxis chairiber. The approximate volume is 
400(il to each well and there should be a positive 
meniscus after dispensing. The 8 micron filter is placed 
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gently on top of the 96 well plate, a rubber gasket is 
attached to the bottom of the upper chaihber, and the 
chairiber is assembled. A 200)il volume of the cell 
suspension/ compound mixture is added to the appropriate 
5 wells of the upper chamber- The upper chamber is covered 
with a plate sealer/ and the assembled unit is placed in 
a 37°C incubator for 45 minutes. After incubation, the 
plate sealer is removed and all the remaining cell 
suspension is aspirated off. The chamber is disassembled 

10 and the filter gently removed. Vflhile holding the filter 
at a 90 degree angle, immigrated cells are washed away 
using a gentle stream of phosphate buffered saline and 
the top of the filter wiped with the tip of a rubber 
squeegee. Repeat this wash twice more. The filter is 

15 air dried and then immersed completely in Wright Geimsa 
stain for 45 seconds. The filter is then washed by 
soaking in distilled water for 7 minutes, and then a 15 
second additional wash in fresh distilled water. The 
filter is again air dried. Migrated cells on the filter 

20 are quantified by visual microscopy. Mammalian 

chemokine receptors provide a target for interfering v/ith 
or promoting immune cell function in a mammal, such as a 
human. Compounds that inhibit or promote chemokine 
receptor function are particularly useful for modulating 

25 immune cell function for therapeutic purposes. 

Accordingly, the present invention is directed to 
confounds which are useful iii' the prevention and/or 
treatment of a wide variety of inflammatory, infectious, 
and immunoregulatory disorders and diseases, including 

30 asthma and allergic diseases, infection by pathogenic 
microbes (which, by definition, includes viruses) , as 
well as autoimmune pathologies such as the rheumatoid 
arthritis and atherosclerosis. 
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For example, an instant coii5)oiind which inhibits one or 
more functions of a mammalian chemokine receptor (e.g., a 
human chemokine receptor) may be administered to inhibit 
{i.e., reduce or prevent) inflammation or infectious 
5 disease- As a result, one or more inflammatory process, 
such as leukocyte emigrati^9n, adhesion, chemotaxis, 
exocytosis (e.g., of enzymes/ histamine) or inflammatory 
mediator release, is inhibited. 

Similarly, an instant cong;>ound which promotes one or 
10 more fxinctions of the mammalian chemokine receptor (e.g., 
a human chemokine) as administered to stimulate (induce 
or enhance) an immune or inflammatory response, such as 
leukocyte emigration, adhesion, chemotaxis, exocytosis 
(e.g., of enzymes, histamine) or inflammatory mediator 
15 * release, resulting in the beneficial stimulation of 

inflammatory processes. For exairple, eosinophils can be 
recruited to combat parasitic infections. In addition, 
treatment of the aforementioned inflammatory, allergic 
and autoimmune diseases can also be contemplated for an 
20 instant compound which promotes one or more functions of 
the mammalian chemokine receptor if one contemplates the 
delivery of sufficient compound to cause the loss of 
receptor expression on cells through the induction of 
chemokine receptor internalization or the delivery of 
25 compoiand in a manner that results in the misdirection, of 
the migration of cells. 

In addition to primates, such as humans, a variety 
of other mammals can be treated according to the method 
of the present invention. For instance, mammals, 
30 including but not limited to, cows, sheep, goats, horses, 
. dogs, cats, guinea pigs, rats or other bovine, ovine, 
equine, canine, feline, rodent or murine species can be 
treated. However, the method can also be practiced in 
other species, such as avian species. The siibject 
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treated in the methods above is a mammal ^ male or female, 
in whom modulation of chemokine receptor activity is 
desired. "Modulation" as used herein is intended to 
encompass antagonism, agonism, partial antagonism and/or 
5 partial agonism. 

Diseases or conditions of hiaman or other species 
which can be treated with inhibitors of chemokine 
receptor function, include, but are not limited to; 
inflammatory or allergic diseases and conditions, 

10 including respiratory allergic diseases such as asthma, 
allergic rhinitis, hypersensitivity lung diseases, 
hypersiansitivity pneumonitis, eosinophilic cellulitis 
(e.g., Well's syndrome), eosinophilic pneumonias (e.g., 
Loeffler's syndrome, chronic eosinophilic pneumonia), 

15 eosinophilic fasciitis (e.g., Shulman's syndrome), 

delayed-type hypersensitivity, interstitial lung diseases 
(ILD) (e.g., idiopathic pulmonary fibrosis, or ILD 
associated with rheumatoid arthritis, systemic lupus 
erythematosus, ankylosing spondylitis, systemic 

20 sclerosis, Sjogren's syndrome, polymyositis or 
dermatomyositis) ; systemic anaphylaxis or 
hypersensitivity responses, drug allergies (e.g., to 
penicillin, cephalosporins) , eosinophilia-myalgia 
syndrome, due to the ingestion of contaminated tryptophan, 

25 insect sting allergies; autoimmune diseases, such as 
rheiamatoid eurthritis, psoriatic arthritis, multiple 
sclerosis, systCTiic lupus erythematosus, myasthenia 
gravis, juvenile onset diabetes; glomerulonephritis, 
autoimmune thyroiditis, Behcet's disease; graft rejection 

30 (e.g., in transplantation), including allograft rejection 
or graft- versus -host disease; inflammatory bowel 
diseases, such as Crohn's disease and ulcerative colitis; 
spondyloarthropathies; scleroderma; psoriasis (including 
T-cell mediated psoriasis) and inflammatory deinnatoses 
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such as an dermatitis/ eczema, atopic dermatitis, 
allergic contact dermatitis, urticaria; vasculitis (e.g., 
necrotizing, cutaneous, and hypersensitivity vasculitis); 
eosinophilic myositis, eosinophilic fasciitis; cancers 
5 with leukocyte infiltration of the skin or organs. Other 
diseases or conditions in which \indesirable inflammatory 
responses are to be inhibited can be treated, including, 
but not limited to, reperfusion injury, atherosclerosis, 
certain hematologic malignancies, cytokine-induced 

10 toxicity (e.g., septic shock, endotoxic shock), 

polymyositis, dermatomyositis . Infectious diseases or 
conditions of hioman or other species which can be treated 
with inhibitors of chemokine receptor fxmction, include, 
but are not limited to, HIV. 

15 Diseases or conditions of hinaans or other species 

which can be treated with promoters of chemokine receptor 
function, include, but are not limited to: 
immunosuppression, such as that in individuals with 
imrrrunodef iciency syndromes such as AIDS or other viral 

20 infections, individuals undergoing radiation therapy, 
chemotherapy, therapy for autoimmune disease or drug 
therapy (e.g., corticosteroid therapy), which causes 
immunosuppression; immunosuppression due to congenital 
deficiency in receptor fxinction or other causes; and 

25 infections diseases, such as parasitic diseases, 

including, but not limited to helminth infections, such 
as nematodes (round worms); (Trichuriasis, Enterobiasis, 
Ascariasis, Hookworm, Strongyloidiasis, Trichinosis, 
filariasis) ; trematodes (flukes) (Schistosomiasis, 

30 Clonorchiasis) , cestodes (tapeworms) (Echinococcosis, 
Taeniasis saginata, Cysticercosis) ; visceral worms, 
visceral larva migraines (e.g., Toxocara) , eosinophilic 
gastroenteritis (e.g., Anisaki sp., Phocanema sp.), 
cutaneous larva migraines (Ancylostona braziliense. 
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Ancylostoma caninum) . The compounds of the present 
invention are accordingly useful in the prevention and 
treatment of a Vide variety of inflammatory, infectious 
and irarminoregulatory disorders and diseases. 
5 In addition, treatment of the aforementioned 

irif lammatoiY/ allergic and autoimmune diseases can also 
.be contemplated for promoters of chemokine receptor 
function if one contenplates the delivery of sufficient 
compound to cause the loss of receptor expression on 

10 cells through the induction of chemokine receptor 

internalization or delivery of coinpo\md in a manner that 
results in the misdirection of the migration of cells. 

In another aspect, the instant invention may be used 
to evaluate the putative specific agonists or antagonists 

15 of a 6 protein coupled receptor. Hie present invention 
is directed to the use of these compounds in the 
preparation and execution of screening assays for 
compoimds that modulate the activity of chemokine 
receptors. Furthermore, the compounds of this invention 

20 are useful in establishing or deteimining the binding 

site of other compounds to chemokine receptors, e.g., by 
competitive inhibition or as a reference in an assay to 
compare its known activity to a conpoxind with an unknown 
activity. When developing neyj assays or protocols, 

25 compounds according to the present invention could be 
used to test their effectiveness. Specifically, such 
compounds may be provided in a commercial kit, for 
example, for use in pharmaceutical research involving the 
aforementioned diseases. The coiipounds of the instant 

30 invention are also useful for the evaluation of putative 
specific modulators of the chemokine receptors. In 
addition, one could utilize conpounds of this invention 
to examine the specificity of G protein coupled receptors 
that are not thought to be chemokine receptors, either by 
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ser-ving as exanples of contpoiinds which do not bind or as 
structural variants of compoxmds active on these 
receptors which may help define specific sites of 
interaction. 

5 Preferably, the coirrpounds of the present invention 

are used to treat or prevent disorders selected from 
rhe\jinatoid arthritis, osteoarthritis, septic shock, 
atherosclerosis, anexirism, fever, cardiovascular effects, 
haemodynaitiic shock, sepsis syndrom, post ischemic 
10 reperfusion injury, malaria, Crohn's disease, 

inflammatory bowel diseases, mycobacterial infection, 
meningitis, psoriasis, congestive heart failure, fibrotic 
diseases, cachexia, graft rejection, autoimmune diseases, 
skin inflammatory diseases, ntultiple sclerosis, radiation 
15 damage, hyperoxic alveolar injury, HIV, HIV dementia, 

non-insulin dependent diabetes melitus, asthma, allergic 
rhinitis, atopic dermatitis, idiopathic pulmonary 
fibrosis, bullous peirgphigbid, helminthic parasitic 
infections, allergic colitis, eczema, conjunctivitis, 
20 transplantation, familial eosinophilia, eosinophilic 
cellulitis, eosinophilic pneumonias, eosinophilic 
fasciitis, eosinophilic gastroenteritis, drug induced 
eosinophilia, cystic fibrosis, Churg-Strauss syndrome, 
lymphoma, Hodgkin's disease, colonic carcinoma, Felty's 
25 syndrome, sarcoidosis, uveitis, Alzheimer, 

Glomerulonephritis, and systemic lupus erythematosus. 

More preferably, the compounds are used to treat or 
prevent inflammatory disorders selected from from 
rheumatoid arthritis, osteoarthritis, atherosclerosis, 
30 aneurism, fever, cardiovascular effects, Crohn's disease, 
inflammatory bowel diseases, psoriasis, congestive heart 
failure, imaltiple sclerosis, autoimmune diseases, skin 
inflammatory diseases. 
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Even more preferably, the compoimds are used to 
treat or prevent inflammatory disorders selected from 
rhexjmatoid arthritis, osteoarthritis, atherosclerosis, 
Crohn's disease, inflammatory bowel diseases, and 
5 multiple sclerosis. 

Combined therapy to prevent and treat inflammatory, 
infectious and immunoregulatory disorders and diseases, 
including asthma and allergic diseases, as well as 
autoimmune pathologies such as rheumatoid arthritis and 

10 atherosclerosis, and those pathologies noted above is 
illustrated by the combination of the coinpounds of this 
invention and other conpounds which are known for such 
utilities. For example, in the treatment or prevention 
of inflammation, the present compounds may be used in 

15 conjunction with an anti-inflammatory or analgesic agent 
such as an opiate agonist, a lipoxygenase inhibitor, a 
cyclooxygenase-2 inhibitor, an interleukin inhibitor, 
such as an interlexikin-l inhibitor, a tumor necrosis 
factor inhibitor, an NMDA antagonist, an inhibitor or 

20 nitric oxide or an inhibitor of the synthesis of nitric 
oxide, a non-steroidal anti-inf laminatory agent, a 
phosphodiesterase inhibitor, or a cytokine- suppressing 
anti-inflammatory agent, for example with a compound such 
as acetaminophen, aspirin, codeine, fentaynl, ibuprofen, 

25 indomethacin, ketorolac, morphine, naproxen,, phenacetin, 
piroxicam, a steroidal analgesic, sufentanyl, sunlindac, 
interferon alpha and the like. Similarly, the instant 
compoimds may be administered with a pain reliever; a 
potentiator such as caffeine, an H2-antagonist, 

30 simethicone, aluminum or magnesium hydroxide; a 

decongestant such as phenylephrine, phenylpropanolamine, 
pseudophedrine, oxymetazoline, ephinephrine-, naphazoline, 
xylometazoline, propylhexedrine, or levodesoxy-ephedrine; 
and antitussive such as codeine, hydrocodone, caramiphen. 
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carbetapentane, or dextramethorphan; a diuretic; and a 
sedating or non-sedating antihistamine. Likewise, 
compounds of the present invention may be used in 
combination with other dinigs that are used in the 
5 treatment/prevention/suppression or amelioration of the 
diseases or conditions for which compound of the present 
invention are useful . Such other drugs may be 
administered, by a route and in an amount commonly used 
therefore, contemporaneously or secjuentially with a 

10 compound of the present invention. When a compound of 

the present invention is . used contemporaneously with one 
or more other drugs, a pharmaceutical composition 
containing such other drugs in addition to the coitpound 
of the present invention is preferred.. Accordingly, the 

15 pharmaceutical compositions of the present invention 

include those that also contain one or more other active 
ingredients, in addition to a conpound of the present 
invention - 

Examples of other active ingredients that may be 
20 combined with a compound of the present invention, either 
administered separately or in the same pharmaceutical 
compositions, include, but are not limited to: (a) 
integrin antagonists such as those for selectins, ICAMs 
and VIiA-4; (b) steroids such as beclomethasone, 
25 methylprednisolone, betamethasone, prednisone, 

dexamethasone, and hydrocortisone; (c) immunosuppressants 
such as cyclosporin, tacrolimus, rapamycin and other FK- 
506 type immunosuppressants; • (d) antihistamines (Hl- 
histamine antagonists) such as bromopheniraraine, 
30 chlorpheniramine, dexchlorphenir amine, triprolidine, 
clemastine, diphenhydramine, diphenylpyraline, 
tripelennamine, hydroxyzine, methdilazine, promethazine, 
trimeprazine, azatadine, cyproheptadine, antazoline, 
pheniramine pyrilamine, astemizole, terfenadine. 
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loratadine, cetirizine, fexofenadine, 

descarboetlioxyloratadine, and the like; (e) non-steroidal 
anti-asthmatics such as b2-agonists (terbutaline, 
metaproterenol , f enotergl , isoetharine, albuteral , 
5 bitolterol^ and pirbuterol) , theophylline, cromolyn 
sodium, atropine, ipratropium bromide, leukotriene 
antagonists (zafirlukast, montelukast, pranliikast, 
iralxakast, pobilukast, SKB-102, 203) , leukotriene 
biosynthesis inhibitors (zileuton, .BAY-1005) ; (f) non- 
10 steroidal antiinflammatory agents (NSAIDs) such as 

propionic acid derivatives (alminoprof en, benxaprofen, 
bucloxic acid, caanprofen, fenbufen, fenoprofen, 
fluprofen, flurbiprofen, ibuprofen, indoprofen, 
ketoprofen, miroprofen, naproxen, oxaprozin, pirprofen, 
15 pranoprofen, suprofen, tiaprofenic acid, and 

tioxaprof en) , acetic acid derivatives (indomethacin, 
acemetacin, alclofenac, clidanac, diclofenac, 
fenclofenac, fenclozic acid, fentiazac, furofenac, 
ibufenac, isoxepac, oxpinac, sulindac, tiopinac, 
20 tolmetin, zidometacin, and zomepirac) , fenamic acid 
derivatives (flufenamic acid, meclofenamic acid, 
mef enamic acid, nif lumic acid emd tolfenamic acid) , 
biphenylcarboxylic acid derivatives (diflunisal and 
f lufenisal) , oxicams (isoxicam, piroxicam, sudoxicam and 
25 tenoxican) , salicylates (acetyl salicylic acid, 
sulfasalazine) and the pyrazolones (apazone, 
bezpiperylon, feprazone, mof ebutazone, oxyphenbutazone, 
phenylbutazone); (g) cyclooxygenase-2 (COX-2) inhibitors; 
(h) inhibitors of phosphodiesterase type IV (PDE-IV) ; (I) 
30 other antagonists of the chemokine receptors; (j) 

cholesterol lowering agents such as HMG-COA reductase 
inhibitors (lovastatin, simvastatin and pravastatin, 
fluvastatin, atorvsatatin, and other statins), 
sequestrants (cholestyramine and colestipol) , nicotonic 
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acid, fenofibric acid derivatives (gemfibrozil, 
clofibrat, fenofibrate and benzaf ibrate) , and probucol; 
(k) anti-diabetic agents such as insulin, sulfonylureas, 
biguanides (metformin) , a-glucosidase inhibitors 
5 (acarbose) and glitazones (troglitazone ad pioglitazone) ; 
(1) preparations of interferons (interferon alpha-2a, 
interferon-2B/ interferon alpha-N3, interferon beta-la, 
interferon beta-lb, interferon gamma-lb) ; (m) antiviral 
compounds such as efavirenz, nevirapine, indinavir, 
10 ganciclovir, lamivudine, famciclovir, and zalcitabine; 
(o) other compound such as 5 -aminosalicylic acid an 
prodrugs thereof, antimetabolites such as azathioprine 
and 6-mercaptopurine, and cytotoxic cancer 
chemotherapeutic agents. The weight ratio of the 
15 compound of the present invention to the second active 
ingredient may be varied and will depend upon the 
effective doses of each ingredient • 

Generally, an effective dose of each will be used. 
Thus, for example, when a coir^>ound of the present 
20 invention is combined with an NSAID the weight ratio of 
the coiTtpound of the present invention to the NSAID will 
generally range from about 1000:1 to about 1:1000, 
preferably about 200:1 to about 1:200. Combinations of a 
compound of the present invention and other active 
25 ingredients will generally also be within the 

aforementioned range, but in each case, an effective dose 
of each active ingredient should be used. 

The compounds are administered to a mammal in a 
therapeutically effective amount. By "therapeutically 
30 effective amoimt" it is meant an amount of a compound of 
- Formula I that, when administered alone or in combination 
with an additional therapeutic agent to a mammal, is 
effective to prevent or ameliorate the thromboembolic 
disease condition or the progression of the disease. 
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Dosage and Formulation 

The contpoimds of this invention can be administered in 
such oral dosage forms as tablets, capsules (each of 
5 which includes sustained release or timed release 
formulations) , pills, powders, granules, elixirs, 
tinctures, suspensions, syrups, and emulsions. They may 
also be administered in intravenous (bolus or infusion) , 
intraperitoneal, subcutaneous, or intramuscular form, all 

10 using dosage forms well known to those of ordinary skill 
in the pharmaceutical arts. They can be administered 
alone, but generally will be administered with a 
pharmaceutical carrier selected on the basis of the 
chosen route of administration and standard 

15 pharmaceutical practice. 

The dosage regimen for the coicpounds of the present 
invention will, of course, vary depending upon known 
factors, such as the pharmacodynamic characteristics of 
the particular agent and its. mode and route of 

20 administration; the species, age, sex, health, medical 
condition, and weight of the recipient; the nature and 
extent of the symptoms; the kind of concurrent treatment; 
the frequency of treatment; the route of administration, 
the renal and hepatic function of the patient, and the 

25 effect desired. A physician or veterinarian ceui 

determine and prescribe the effective amount of the drug 
required to prevent, counter, or arrest the progress of 
the thromboembolic disorder. 

By way of general guidance, the daily oral dosage of 

30 each active incpredient,. when used for the indicated 

effects, will range between about 0.001 to 1000 mg/kg of 
body weight, preferably between about 0.01 to 100 mg/kg 
of body weight per day, and most preferably between about 
1.0 to 20 mg/kg/day. Intravenously, the most preferred 
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doses will range from about 1 to about 10 mg/kg /minute 
during a constant rate infusion. Coinpounds of this 
invention may be administered in a single daily dose, or 
the total daily dosage may be administered in divided 
5 doses of two/ three, or four times daily. 

Coirrpotmds of this invention can be administered in 
intranasal form via topical use of suitable intranasal 
vehicles/ or via transdermal routes, using transdermal 
skin patches. When administered in the form of a 
10 transdermal delivery system, the dosage administration 
will, of course, be continuous rather than intermittent 
throughout the dosage regimen. 

The compoTinds are typically administered in 
admixture with suitable pharmaceutical diluents, 
15 excipients, or carriers (collectively referred to herein 
as pharmaceutical carriers) suitably selected with 
respect to the intended form- of administration, that is, 
oral tablets, capsules, elixirs, syrups and the like, and 
consistent with conventional pharmaceutical practices. 
20 For instance, for oral administration in the form of • 

a tablet or capsule, the active drug component can be 
combined with an oral, non- toxic, pharmaceutically 
acceptable, inert carrier such as lactose, starch, 
sucrose, glucose, methyl callulose, magnesium stearate, 
25 dicalcium phosphate, calcium sulfate, mannitol, sorbitol 
and the like; for oral administration in liquid form, the 
oral drug components can be combined with any oral, non- 
toxic, pharmaceutically acceptable inert carrier such as 
ethanol, glycerol, water, and the like. Moreover, when 
30 desired or necessary, suitable binders, lubricants, 

disintegrating agents, and coloring agents can also be 
incorporated into the mixture. Suitable binders include 
starch, gelatin, nat\iral sugars such as glucose or beta-, 
lactose, com sweeteners, natural and synthetic gums such 
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as acacia, t.ragacant±L, or sodium alginate, 
carboxymethylcellulose, polyethylene glycol, waxes ^ and 
the like. Ltibricants used in these dosage forms include 
sodiiom oleate, sodium stearate, magnesium stearate, 
5 sodium benzoate, sodium acetate, sodium chloride, and the . 
like. Disintegrators include, without limitation, 
starch, methyl cellulose, agar, bentonite, xanthan gum, 
and the like . . 

The compounds of the present invention can also be 

10 administered in the form of liposome delivery systems, 
such as small unilamellar vesicles, large unilamellar 
vesicles, and multilamellar vesicles. Liposomes can be 
formed from a variety of phospholipids, such as 
cholesterol, stearylamine, or phosphatidylcholines. 

15 Compounds of the present invention may also be 

coupled with soluble polymers as targetable drug 
carriers . Such polymers can include 
polyvinylpyrrolidone, pyran copolymer, 
polyhydroxypropylmethacrylamide-phenol, 

20 polyhydroxyethylaspartamidephenol, or polyethyleneoxide- 
poly lysine substituted with palmitoyl residues. 
F\xrthermore, the coirpotinds of the present invention may 
be coupled to a class of biodegradable polymers useful in 
achieving controlled release of a drug, for example, 

25 polylactic acid, polyglycolic acid, copolymers of 
polylactic and polyglycolic acid, polyepsilon 
qaprolactone, polyhydroxy butyric acid, polyorthoesters, 
polyacetals, polydihydropyrans , polycyanoacylates, and 
crosslinked or airphipathic block copolymers of hydrogels. 

30 Dosage forms (pharmaceutical compositions) suitable for 
administration may contain from about 1 milligram to 
about 100 milligrams of active ingredient per dosage 
unit. In these pharmaceutical compositions the active 
ingredient will ordinarily be present in an amount of 
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about 0^5-95% by weight based on the total weight of the 
composition. 

Gelatin capsules may contain the active ingredient 
and powdered carriers, such as lactose, starch, cellulose 

• 5 derivatives, magnesium stearate, stearic acid, and the 
like. Similar diluents can be used to make compressed 
tablets. Both tablets and capsules can be manufactured 
as sustained release products to provide for continuous 
release of medication over a period of hours. Con^ressed 

10 tablets can be sugar coated or film coated to mask any 
unpleasant taste and protect the tablet from the 
atmosphere, or enteric coated for selective 
disintegration in the gastrointestinal tract - 
Liquid dosage forms for oral administration can contain 

15 coloring and flavoring to increase patient acceptance. 
In general, water, a suitable oil, saline, aqueous 
dextrose (glucose) , and related sugar solutions and 
glycols such as propylene glycol or polyethylene glycols 
are suitable carriers for parenteral solutions. 

20 Solutions for parenteral administration preferably 

contain a water soluble salt of the active ingredient, 
suitable stabilizing agents, and if necessary, buffer 
substances. Antioxidizing agents such as sodium 
bisulfite, sodium sulfite, or ascorbic acid, either alone 

25 or combined, are suitable stabilizing agents. Also used 
are citric acid and its salts and sodium EDTA. In 
addition, parenteral solutions can contain preservatives, 
such as benzalkonium chloride, methyl- or propyl -par aben, 
and chlorobutanol . 

30 Suitable pharmaceutical carriers are described in 

Remington's Pharoiaceutical Sciences , Mack Publishing 
Company, a standard reference text in this field. 
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Representative useful pharmaceutical dosage- forms for 
administration of the compounds of this invention can be 
illustrated as follows: 
Capsules 

5 A large number of imit capsules can be prepared by 

filling standard two-piece hard gelatin capsules each 
with 100 milligrams of powdered active ingredient, 150 
milligrams of lactose, 50 milligrams of cellulose, and 6 
milligrams magnesium stearate. 

10 Soft Gelatin Capsules 

A mixture of active ingredient in a digestable oil 
such as soybean oil, cottonseed oil or olive oil may be 
prepared and injected by means of a positive displacement 
puziip into gelatin to form soft gelatin capsules 

15 containing 100 milligrams of the active ingredient. The 
capsules should be washed and dried. 
Tablets 

Tablets may be prepared by conventional procedures 
so that the dosage unit is 100 milligrams of active 

20 ingredient, 0.2 milligrams of colloidal silicon dioxide, 
5 milligrams of magnesium stearate, 275 milligrams of 
microcrystalline cellulose, 11 milligrams of starch and 
98.8 milligrams of lactose. • Appropriate coatings may be 
applied to increase palatability or delay absorption. 

25 Inj ec table 

A parenteral composition suitable for administration 
by injection may be prepared by stirring 1.5% by weight 
of active ingredient in 10% by volume propylene glycol 
and water. The solution should be made isotonic with 

30 sodium chloride and sterilized. 
Suspension 

An aqueous suspension can be prepared for oral 
administration so that each 5 mL contain 100 mg of finely 
divided active ingredient, 200 mg of sodiiam carboxymethyl 
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cellulose, 5 mg of sodiiun benzoate, 1.0 g of sorbitol 
solution, U-S-P., and 0.025 mL of vanillin. 
Where tlie compounds of this invention are combined with 
other anticoagulant agents, for example, a daily dosage 
5 may be about 0.1 to 100 milligrams of the compound of 
Formula I and about 1 to 7.5 milligrams of the second 
anticoagulant, per kilogram of patient body weight. For 
a tablet dosage form, the compounds of this invention 
generally may be present in an amoimt of about 5 to 10 

10 milligrams per dosage xinit, and the second anti -coagulant 
in an amount of about 1 to 5 milligrams per dosage unit. 
Where two or more of the foregoing second therapeutic 
agents are administered with the compound of Formula I, 
generally the amount of each conponent in a typical daily 

15 dosage and typical dosage form may be reduced relative to 
the usual dosage of the agent when administered alone, in 
view of the additive or. synergistic effect of the 
therapeutic agents when administered in combination. 
Particularly when provided as a single dosage unit, the 

20 potential exists for a chemical interaction between the 
combined active ingredients. For this reason, when the 
compound of Formula' I and a second therapeutic agent are 
combined in a single dosage unit they are formulated such 
that although the active ingredients are combined in a 

25 single dosage unit, the physical contact between the 

active ingredients is minimized (that is, reduced) . For 
example, one active ingredient may be enteric coated. By 
enteric coating one of the active ingredients, it is 
possible not only to minimize the contact between the 

30 combined active ingredients, but also, it is possible to 
control the release of one of these components in the 
gastrointestinal tract such that one of these components 
is not released in the stomach but rather is released in 
the intestines. One of the active ingredients may also 
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be coated with a material which effects a sustained- 
release throughout the gastrointestinal tract and also 
serves to minimize physical contact between the combined 
active ingredients. Furthermore, the sustained- released 
5 component can be additionally enteric coated such that 
the release of this coirponent occurs only in the 
intestine. Still another approach would involve the 
f oannulation of a combination product in which the one 
con^onent is coated with a sustained and/or enteric 

10 release polymer, and the other component is also coated 
with a polymer such as a lowviscosity grade of 
hydroxypropyl methylcellulose (HPMC) or other appropriate 
materials as known in the art, in order to. further 
separate the active coitrponents . The polymer coating 

15 serves to form an additional barrier to interaction with 
the other component. 

These as well as other ways of minimizing contact 
between the coirponents of combination products of the 
present invention, whether administered in a single 

20 dosage form or administered in separate forms but at the 
same time by the same manner, will be readily apparent to 
those skilled in the art, once armed with the present 
disclosure. 

Obviously, numerous modifications and variations of 
25 the present invention are possible in light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise that as specifically described 
herein . 
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Claims : 

1. A compound of Formula (I) 

5 




(I) 

or a stereoisomer or a pharmaceutical ly acceptable salt 
thereof, wherein: 

10 

ring B is a cycloalkyl group of 3 to 8 carbon atoms 
wherein the cycloalkyl group is saturated or 
partially unsaturated; or a heterocycle of 3 to 7 
atoms wherein the heterocycle is saturated or 
15 partially \msaturated, the heterocycle containing a 

heteroatom selected from -0-/ -S-/ -S(=0)-, 
-S(=0)2-/ and -NCR^)-, the heterocycle optionally 
containing a -C(0)-; ring B being substituted with 
0-2 r5; 

20 

Z is selected from a bond, -C(0)-, -C(0)NH-, -C(S)NH-, 
-SO2"/ and ~S02NH-; 

R^^ suad R^^ are independently selected from H, alkyl, 
25 Ci«4 cycloalkyl, CF3, or alternatively, R^^ and R^^ 

are taken together to from =0; 

is selected from a Cg-io aryl group substituted with 
0-5 R^ and a 5-10 membered heteroaryl system 
containing 1-4 heteroatoms selected from N, 0, and 
S, substituted with 0-3 R^; 

r2 is selected from a Cg.io aryl group substituted with 
0-5 and a 5-10 membered heteroaryl system 



Rl 

30 
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containing 1-4 heteroatoms selected from N, 0, and 
S, siibstituted with 0-3 bP j 

is selected from H, Ci-e alkyl, C3-8 alkenyl, C3-8 
5 alkynyl, (CRR)qOH, (CRR)tSH, (CRR)tOR^^, (CHR)tSR4d, 

(CRR)tNR^^R^^, (CRR) qC(0)OH, (CRR) rC (O) R^^, 
(CRR) rC (0)NR4aR4a^ (CRR) tOC (O) NR^^r^^^ 

{CRR)tNR^^(0)OR^d^ (CRR)tNR^^C(0)R4^, (CRR) rC (0) OR^l^, 
(CRR) tOC (0) R4i>, (CRR) rS (OpR^l^, (CRR) rS (O) 2lJR4aR4a^ 
10 (CRR)rNR4^S(0)2R^^/ Ci-e haloalkyl, a (CRR)r-C3.io 

carbocyclic residue substituted with .0-3 R^®, and a 
(CHR)r"-4-10 membered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 
substituted with 0-2 R^®; 

15 

R^a, at each occurrence, is independently selected from H, 
methyl sxabstituted with 0-1 R^^^ ^2-6 alkyl 
substituted with 0-3 R^®, C3-8 alkenyl substituted 
with 0-3 R*®, C3«8 alkynyl substituted with 0-3 R^®, 
20 a (CH2)r-C3-io carbocyclic residue substituted with 

0-4 r4®, and a (CHR)r-4-10 meitibered heterocyclic 
system containing 1-4 heteroatoms selected from N, 
0, and S, substituted with 0-2 R^®; 

25 R^^, at each occurrence, is selected from H, Ci-g alkyl 
substituted with 0-3 R^®, C3-8 alkenyl substituted 
with 0-3 R^®, C3^8 alkynyl substituted with 0-3 R^^, 
.a (CH2)r"C3-6 carbocyclic residue siibstituted with 
0-2 r4®, and a {CHR)r-4-10 meihbered heterocyclic 

30 system containing 1-4 heteroatoms selected from N, 

0, and S, substituted with 0-2 R^©; 

R^c is independently selected from -C(0)R^^, -C(0)OR^^, 
-C(0)NR4fR4f, and (CH2) rPhenyl; 

35 
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R^^, at each occiirrence, is selected from methyl, CF3, 
Ci-6 alkyl substituted with 0-3 R"^^, C^^s alkenyl 
s-obstituted with 0-3 R^®, C3_8 alkynyl substituted 
with 0-3 R^®, and a C3_io carbocyclic residue 
5 substituted with 0-3 R^®; 

R*®, at each occurrence, is selected from Ci_6 alkyl, C2-B 
alkenyl, C2-.8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, 
Br, I, CN, NO2, (CF2)rCF3/ (CH2)rOCi-5 alkyl, OH, SH, 
10 (CH2)rSCi-5 alkyl, (CH2) r^R^^R^^. -C(0)R4i, -C(0)0R4j, 

"C(0)2sfR4^R41i, -0C(O)NR^tiR^li, -NR^^K: (ONR^t^R^J^, 
-NR^^(0)0R^:3, and (CH2) rPhenyl; 



R^f , at each occurrence, is selected from H, Ci-e alkyl, 
15 C3-6 cycloalkyl, and phenyl; 

R^^, at each occurrence, is independently selected from H, 
alkyl, C3 -3 alkenyl, C3-8 alJcynyl, and a (CH2)r- 
C3-10 carbocyclic; 

20 

R^^, at each occurrence, is selected from H, Ci_6 alkyl, 
C3-8 alkenyl, C3-8 alkynyl, and a {CH2)r-"C3-6 
carbocyclic residue; 

25 R*3, at each occurrence, is selected from CF3, Cx^e alkyl, 
C3-.8 alkenyl, C3-8 alkynyl, and a C3-.10 carbocyclic 
residue; 

r5, at each occtirrence, is independently selected from H, 
30 alkyl, C2-8 alkenyl, C2-8 alkynyl, (CRR)rOH, 

(CRR)rSH, (CRR)rOR5<a, {CRR)rSR5d, (CRR) rNR^^R^^, 
(CRR) rC (O) OH, (CRR) rC (O) R5i>, (CRR) rC (0)NR5aR5a^ 
(CRR)rNR5ac(0)R5b, (CRR) rOC {0)NR5aR5a^ 
(CRR) rNRSac (O) OR^d, (CRR) rNR^ac (0)NR5aR5a^ 
35 (CRR) rNR^^ (O) H, (CRR) rC (O) OR^b, (cRR) ^OC (O) R^^, 



233 



wo 02/060859 PCT/USOl/50252 



(CRR)rS(0)pR5b, (CRR) rS (0) 2NR5aR5a, (C31R) rNR^as (0) 2R51>, 
(CRR)rNR5as(0)2 NRSsRSa, Ci_6 haloalkyl, a (CRR)r-C3-l0 

carbocyclic residue substituted with 0-3 R^^, and a 
(CRR)r-5-10 membered heterocyclic system containing 
5 1-4 heteroatoms selected from N, O, and S, 

substituted with 0-2 r5c; 

at each occurrence, is independently selected from H, 
methyl substituted with 0-1 R^ff, alkyl 
substituted with 0-2 R^e, Ca^s alkenyl substituted 
with 0-2 R^e, C3-8 alkynyl stibstituted with 0-2 R^e, 
a {CH2)r"C3-io carbocyclic residue substituted with 
0-5 r5®, and a (CH2)r-5-10 meinbered heterocyclic 
system containing 1-4 heteroatoms selected from N, 
0, and S, substituted with 0-3 R^®; 

r5^, at each occurrence, is selected from Cx-6 alkyl 

substituted with 0-3 R^®, C3-.8 alkenyl substituted 
with 0^2 R5e, C3-8 alkynyl substituted with 0-2 R^e, 
20 a (CH2)r-C3-6 carbocyclic residue substituted with 

0-2 r5®, and a (CH2)r-5-6 membered heterocyclic 
system containing 1-4 heteroatoms selected from 

0, and S, substituted with 0-3 R^®; 

25 R^^, at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, Br, 

1, F, (CF2>rCF3, NO2/ CN, (CH2 ) r^R^^R^^ . (CH2)rOH, 
(CH2)rOCi-4 alkyl, (CH2)rSCi-4 alkyl, (CH2) rC (O) OH, 
(CH2 ) rC (0)R5b, (CH2)rC {0)NR5fR5f , (CH2) rNR^^C (0)R5b, 

30 {CH2)rC(0)OCi-4 alkyl, (CH2 ) rOC (O) R^b, 

(CH2)rC(=NR5f)NR5fR5f, {CH2 ) rS (O) pR5b, 
(CH2 ) rNHC { =NR5f ) NR^f R5f , ( CH2 ) rS ( O ) 2NR5f R^f , 
(CH2)rNR5^S(0)2R^^. and (CH2)rPhenyl substituted with 
0-3 R5e; 



R5a, 

10 
15 
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R^^, at each occurrence, is selected from methyl, CF3, 
C2-6 al3cyl substituted with 0-2 R^®/ C3-8 alkenyl 
substituted with 0-2 R^e, C3-8 alJcyiiyl substituted 
with 0-2 R5e, and a Cs^io carbocyclic residue 
5 substituted with 0-3 R^©; 

r5®, at each occurrence, is selected from Ci-e alkyl, Cj-s 
alkenyl, C2-.8 alkynyl, C3-6 cycloalkyl, CI, F, Br, I, 
C3Sr, N02/ (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, SH, 
10 (CH2)rSCi-5 alkyl, (CH2) r^R^^R^^/ and {CH2)rPlienyl; 

R^f, at each occurrence, is selected from H, Ci-s alkyl, 
and C3-6 cycloalkyl; 

15 R^g is independently selected from -C(0)r5^, -C(0)0R5d, 
-C(0)NR5fR5f, and (CH2)rPhenyl; 

R, at each occurrence, is selected from H, Ci-g alkyl 
substituted with R^e, C2-8 alkenyl, C2-8 alkynyl, 
20 (CH2)rC3-6 cycloalkyl, and (CH2)rPiienyl substituted 

with rSs; 

R^, at each occurrence, is selected from Ci-s alkyl, C2«8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, Br, . 

25 I, F, NO2, CN, (CR'R')rNR^^R^®, (CR'RMrOH, 

(CR'R' )rO(CR'R' )rR^d^ (CR'R')rSH, (CR'R' ) rC (0)H, 
(CR'R')rS(CR'R')rR^^/ (CR'R' ) rSC (O) (CR' R' ) rR^l>, 
(CR'R')rC(0)OH, {CR'R')rC{0) (CR'R')rR^b^ 
(CR'R')rNR^^R^^. (CR'R')rC(0)i;iRSaRSa, 

30 (CR'R' )rNR6^C(0) (CR' R' ) rR^^^/ (CR'R' ) rC (O) O (CR'R' ) rR^<^, 

(CR'R' )rOC(0) (CR'ROrR^^/ 
(CR'R' )rOC(0)NR6a(cR'R' )^R6d^ 

(CR'R' ) rNR^^C (0)NR6a (CR'R' ) ^R^d^ 
( CR ' R ' ) rNR^^C ( S ) NR^a ( CR ' R ' ) rR^^ / 
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(CR'R')rNR6fC(O)0{CR'R')rR^l5, (CR'R' )rC (=NR^^)NR^^R^^r 
(CR'R')rNHC{=NR6f)NR6fR6f, (CR'R' ) rS (0)p (CR'R' )rR^t'/ 
(CR' R' ) rS (0) 2NR6*R^^, (CR'R' ) rNR^^S (O) 2NR6^R^®. 
(CR'R')rNR"S(0)2(CR'RMrR^^# Ci_6 haloalkyl, C2-8 
5 alkenyl substituted with 0-3 R'/ C2-8 allcynyl 

s\ibstituted with 0-3 R'/ and (CR'R' >rPhenyl 
substituted with 0-3 R^®; 

alternatively, two R^ on adjacent atoms on R^ may join to. 
10 form a cyclic acetal; 

R^3, at each occurrence, is selected from H, methyl 

STjbstituted with 0-1 R^sr, C2-6 alkyl substituted with 

0- 2 R^®, C3^8 alkenyl substituted with 0-2 R^®, C3-8 

15 alkynyl substituted with 0-2 R^®, a (CH2)r"C3^io 

carbocyclic residue substituted with 0-5 R^®, and a 
(CH2)r-5-10 meiribered heterocyclic system containing 

1- 4 heteroatoms selected from N, O, and S, 
substituted with 0-2 R^e. 

20 

R^^, at each occurrence, is selected from H, Ci^g alkyl 
substituted with 0-2 R^^, C3»8 alkenyl substituted 
with 0-2 R^®, C3-8 alkynyl s\ibstituted with 0-2 R^®, 
a (CH2)rC3~6 carbocyclic residue siibstituted with 0-3 
25 R^^, and a (CH2)r-5-6 meitibered heterocyclic system 

containing 1-4 heteroatoms selected from 0, and 
S, substituted with 0-2 R^®; 

R^d^ at each occurrence, is selected from C3-8 alkenyl 
30 substituted with 0-2 R^®, G3-8 alkynyl substituted 

with 0-2 R^®, , methyl, CF3, C2-6 alkyl substituted 
with 0-3 R^®, a {CH2)r-C3-io carbocyclic resic3ue 
substituted with 0-3 R^®, and a (CH2)r-5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
35 selected from N, O, and S, substituted with 0-3 R^®; 
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R^®, at each occurrence, is selected from Ci-g alkyl, G2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
. Br, I, CN, NO2, (CF2)rCF3, (CH2)rOCi^5 alkyl, OH, SH, 
5 . (CH2)rSCi-5 alkyl, (CH2) rNR^^R^^/ and (CH2)rplienyl; 

R^^, at each occurrence, is selected from H, C1-.5 alkyl, 
and C3~6 cycloalkyl, and phenyl; 

10 R^^ is independently selected from -C(0)rS*^, -C(0)ORf^, 
rC(0)NR6fR6f, a^d (CH2) rPhenyl; 

R*^, at each occurrence, is selected from Ci-s alkyl, C2-.8 

alkenyl, C2-8 alkynyl, (CH2)r^3-6 cycloalkyl, CI, Br, 

15 I, F, N02/ CN, {CR'R' )rNR"^^R''^, (CR'R')rOH, 

(CR'R')rO(CR'R')rR'^^r (CR'R')rSH, (CR'R' )rC (0)H, 

(CR'R')rS(CR'R')rR'^^/ (CR' R' ) rC (0) OH, 

(CR'RV)rC{0) (CR'R')rR'^^/ (CR' R' ) rC (OISFR'^^R'^^, 

(CR' R' ) rNR^fC (O) (CR' R' ) rR*^^. (CR' R' ) rC (0) 0 (CR' R' ) rR*^*^/ 

20 (CR'R')rOC(O) (CR'R' jrR"^^/ 

(CR'R' )3.0C(0)NR7a(CR'R' )rR'7a^ 

(CR'RMrNR"^^C(0)l\fR7a(CR'R' )rR'^a^ 

(CR ' R ' ) xlsIR^f C (O) O (CR ' R ' ) ^R^^/ ( CR ' R ' ) xC ( =NR'7f ) NR^a^Ta ^ 
(CR'R' )rNHC(=NR7f)NR'7fR7f, (CR' R' ) rS (O) p (CR' R' )rR'^^r 
25 (CR'R' ) 3-8(0) 2NR'7aR7a^ (CR'R' ) r^R'^^S (O) 2WR.'^^R'^^. 

(CR'R')rNR7fS(0)2(CR'R')rR^^/ Ci^6 haloalkyl, C2-8 
alkenyl substituted with 0-3 R' , C2-8 alkynyl 
siibstituted with 0-3 R', and (CR'R' ) rPhenyl 
substituted with 0-3 R"^®; 

30 

alternatively, two ,b7 on adjacent atoms on R^ may join to 
form a cyclic acetal; 
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R^a^ at each occurrence, is independently selected from H, 
methyl substituted with 0-1 R^sr, C2-6 alkyl 
substituted with 0-2 R*^®, Cb-s alkenyl substituted 
with 0-2 R7e, C3-8 alkynyl substituted with 0-2 R^e, 
5 a (CH2)r"C3-io carbocyclic residue substituted with 

0-5 R*^®, and a (CH2)r-5-10 membered heterocyclic 
system containing 1-4 heteroatoms selected from 
0, and S/ substituted with 0-2 R^©; 

10 R*^^, at each occurrence/ is selected from Ci^s alkyl 

substituted with 0-2 b7^, C3-8 alkenyl sxibstituted 
with 0-2 R^e, C3-8 alkynyl substituted with 0-2 R^e, 
a (CH2)rC3-6 carbocyclic residue substituted with 0-3 
bP^, and a (CH2)r-5-6 monnbered heterocyclic system' 

15 containing 1-4 heteroatoms selected from N, O, and 

S, substituted with 0-2 R^®; 

R^^, at each occurrence, is selected from 03^.8 alkenyl 
substituted with 0-2 R^e, C3-8 alkynyl substituted 
20 with 0-2 R'7®, methyl, CF3, C2-6 alkyl stabstituted 

with 0-3 R^^, a {CH2)r-C3-lO carbocyclic residue 
substituted with 0-3 R"^®, and a (CH2)r-5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 r'^®; 

25 

R^e, at each occurrence, is selected from Cx-s alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, F, 
Br, I, CN, NO2, (CF2)rCF3, (CH2)rOCi_5 alkyl, OH, SH, 
(CH2)rSCi-5 alkyl, (CH2)rNR7fR7f , and (CH2)rPl^enyl; 

30 

R^^, at each occurrence, is selected from H, C1-5 alkyl, 
and C3-6 cycloalkyl, and phenyl; 

R7g is independently selected from -C{0)r71>, -C(O)0R'7<i, 
35 -C(0)]SIR7fR7f , and (CH2 ) rPhenyl ; 
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R', at each occurrence, is selected from H, Ci-g alkyl 
STxbstituted with R^^, C2-8^1^^yl/ alkynyl, 
(CH2)rC3-6 cycloalkyl, and {CH2)rP^®^yl siibstituted 
5 with R^®; 

R^ is selected from H, alkyl, and 03.4 cycloalkyl; 

R^ is selected from/ H, 0^.4 alkyl, C3.4 cycloalkyl, and 
10 {CH2)-R^; 

R^^ and R^Oa are independently selected from H, and C^^ 
4alkyl sxibstituted with 0-1 R^^^, 

15 alternatively, R^^. and R^^^ can join to form a 03.5 
cycloalkyl ; 

rIO^, at each occurrence, is independently selected from 
-OH, -SH, -NR3-Ocr10c^ -C (ONRIOcrIOc^ and -NHC(O) r10c; 



20 



R^Oc is selected from H, C1-4 alkyl and C3.6 cycloalkyl; 



Rll is selected from H, C1.4 alkyl, (CHR)qOH, (CHR)qSH, 
(CHR)qOR"«^, {CHR)qS(0)pR"d, (CHR) rC (O) R^^^, 
25 (CHR) rNRll^R^la, (CHR) rC (ONR^^aRlla^ 

(CHR)rC(0)NRllaORlld, (CHR) gNRll^c (o)Rm)^ 
{CHR)qNRllac(o)ORlld^ (CHR) gOC (O)NRllaRlla^ 

(CHR)rC{0)0R3-l^, a {CHR)r-C3-6 carbocyclic residue 
stibstituted with 0-5 R^^®, and a (CHR)r-5-10 meiribered 
30 heterocyclic system containing 1-4 heteroatoms 

selected from N, O, and S, substituted with 0-3 R^-l©; 

j^lla^ at each occoirrence, is independently selected from 
H, Ci«4 alkyl, C3-4 alkenyl, C3.4 alkynyl, (CH2)rC3--6 
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cycloalkyl^ a (CH2)r-C3.6 carbocyclic residue 
siibstituted with 0-5 R^^®, and a (CH2)r""5"6 menibered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and siibstituted with 0-3 R^^®; 

5 

j^llb^ at each occurrence, is independently selected from 
Ci_4 alkyl, C2-4 alkenyl, C2-4 alkynyl, a {CH2)r-C3-6 
carbocyclic residue substituted with 0-2 R^^®, and a 
(CH2)r-5-6 membered heterocyclic system containing 
10 1-4 heteroatoms selected from N, O, and S, 

substituted with 0-3 R^^®; 

R^^^, at each occurrence, is independently selected from 
H, methyl, -CF3, C2-4 alkyl, C^^s alkenyl, C3.6 
15 alkynyl, a C3-6 carbocyclic residue substituted with 

0-3 rH®, and a (CH2)r-5-6 membered heterocyclic 
system containing 1-4 heteroatoms selected from N, 
0, and S/ substituted with 0-3 R^^®; 

20 R^l®, at each occurrence, is selected from Ci-g alkyl, C2-8 
alkenyl, C2-8 alkynyl, cycloalkyl, Cl, F, Br, I, 

CN, NO2, (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, -O-C^.g 
alkyl, SH, (CH2)rSCi-5 alkyl, {CH2) rNR^^^R^"* and 
(CH2)rPhenyl; 

25 . . 

Rllf ^ at each occurrence, is selected from H, Ci-g alkyl, 
and C3-6 cycloalkyl; 

r12 is selected from H, C1.4 alkyl, (CHR)gOH, (CHR)gSH, 
30 (CHR) qORl2d^ (CHR) gS (0)pRl2d, (CHR) (O) Rl2b^ 

(CHR)3^12aRl2a^ (CHR) rC (0)NRl2ai^l2a^ 
{CHR)rC (0)NRl2aoRl2d^ (CHR)<^3.2ac (o)Rl2b^ 



240 



wo 02/060859 



PCT/USOl/50252 



(CHR) qNR^^ac (Q) OR^^d^ (chr) gOC (0)NRl2aRl2a^ 
(CHR)rC(0)0Rl2d^ a (CHR)r-C3«6 carbocyclic residue 
substituted with 0-5 R^^e^ and a (CHR)r-5-10 membered 
heterocyclic system containing 1-4 heteroatoms 
5 selected from N, 0, and S, svibstituted with 0-3 R^^e. 

R^2a^ at each occurrence, is independently selected from 
H, Ci-4 alkyl, 03-4 alkenyl, €3^4 alkynyl, {CH2)rC3-6 
cycloalkyl, a (CH2)r~C3_6 carbocyclic residue 
10 substituted with 0-5 R^^e^ and a (CH2)r-5-6 membered 

heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 R^^e. 

R^2b^ at each occurrence, is independently selected from 
15 Ci-4 alkyl, C2-4 alkenyl, €2-4 alkynyl, a (CH2)r-C3-6 

carbocyclic residue substituted with 0-2 R^^e^ a 
(CH2)r"5-6 membered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 
sxibstituted with 0-3 R^^e. 

20 

Rl2d^ at each occurrence, is independently selected from 
H/ methyl, -CF3, €2-4 alkyl, C3.5 alkenyl, C3_6 
alkynyl, a €3^5 carbocyclic residue substituted with 
0-3 R^2e^ and a {CH2) r^5-6 membered heterocyclic 
25 system containing 1-4 heteroatoms selected from N, 

0, and S, substituted with 0-3 Rl2e. 

Rl2e^ at each occurrence, is selected from Ci_6 alkyl, C2-8 
alkenyl, C2-8 alkynyl, C3-6 cycloalkyl, Cl, F, Br, I, 
30 CN, NO2, (CF2)rCF3, {CH2)rOCi^5 alkyl, OH, -O-Ci^g 

allQrl, SH, (CH2)rSCi-5 alkyl, (CH2)rNRl2^R^2f , and 
(CH2)rPbenyl; 
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R^2f^ at each occurrence, is selected from H, Ci-e alJorl/ 
• and C3-6 cycloalkyl; 

5 R^3, at each occurrence, is independently selected from 
methyl, C2-4 al3cyl substituted with 0-1 R^^b. 

Rl3^ is selected from -OH, -SH, -NR^^crISc^ -C (ONR^^crIBc^ 
and -1sIHC(0)R13c; 

10 

r13c is selected from H, Ci«4 alkyl and 03^6 cycloallcyl; 
n is selected from 1 and 2; 
15 m is selected from 0 and 1; 

p, at each occurrence, is independently selected from 0, 

1, and 2; 

20. q, at each occurrence, is independently selected from 1, 

2, 3, and 4; 

r, at each occurrence, is independently selected from 0, 

1, 2, 3, and 4; 

25 

s, at each occurrence, is independently selected from 0 
and 1; and 

t, at each occurrence, is independently selected from 2, 
30 3, and 4. 

2. A coinpound claim 1, wherein 

ring B is a cycloalJcyl group of 3 to 8 carbon atoms 
35 wherein the cycloalkyl group is saturated or 

partially unsaturated; or a heterocycle of 3 to 7 
atoms wherein the heterocycle is saturated or 
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partially unsaturated, the heterocycle containing -a 
heteroatom selected from -S(=0)-/ 
-S(=0)2-r and -N(R^)-, the heterocycle optionally 
containing a -C{0)-; ring B being substituted with 
5 0-2 r5; 

Z is selected from a bond, -C(0)-, -C(0)NH-, -C(S)NH-, 
-SO2-, and -S023KIH-; 

10 R^^ and R^ are independently selected from H, Ci_4 alkyl, 
^1-4 cycloalkyl, CF3, or alternatively, Rl^ and r1^ 
are taken together to from =0; 

r1 is selected from a Ce-io a^cyl group substituted with 
15 0-5 R^ and a 5-10 meiribered heteroaryl system 

containing 1-4 heteroatoms selected from N, O, and 
. S, substituted with 0-3 R^; 

r2 is selected from a C5-10 aryl group substituted with 
20 0-5 r"^ and a 5-10 meiribered heteroaryl system 

containing 1-4 heteroatoms selected from N, O, and 
S, substituted with 0-3 R*^; 

R* is selected from H, Cx-s alkyl, C3-8 alkenyl, C3-8 
25 alkynyl, (CRR)qOH, (CRR)tSH, (CRR)tOR4^, (CHRjtSR^^, 

(CRR) tNR^^R^^, {CRR)qC(0)OH, (CRR) rC (O) R^^^, 
( CRR ) rC ( O ) NR^^R^a , ( CRR ) tOC ( O ) NR4aR4a ^ 

(CRR) tNR4ac{0)0R4d^ (CRR) tNR^^c (0) R^h, (CRR) rC (0) OR^h, 
(CRR)tOC(0)R4^, (CRR)rS(0)pR^^, (CRR) rS (0) 2NR^^R^^/ 
30 (CRR)rNR4as(0)2R^^/ Ci-6 haloalkyl, a (CRR)r-C3-io 

• carbocyclic residue substituted with 0-3 R^®, and a 
(CHR)i— 4-10 meinbered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 
substituted with 0-2 R^®; 

35 . 
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R^^, at each occurrence, is independently selected from H, 
methyl siabstituted with 0-1 R^^, C2-6 alkyl 
siabstituted with 0-3 R^®, Ca-g alkenyl siabstituted 
with 0-3 R^e, C3-.8 alkynyl substituted with 0-3 R*®, 
5 and a (CH2)r"C3-io carbocyclic residue substituted 

with 0-4 R^e; 

R*^, at each occurrence, is selected from H, Ci-s alkyl 
substituted with 0-3 R^®, Ca-g alkenyl substituted 
10 with 0-3 R^e, C3-8 all^niyl substituted with 0-3 R*©, 

and a (CH2)r-"C3-6 carbocyclic residue substituted 
with 0-2 r4®; 

R*c is independently selected from -C(0)R^^, -C(0)OR^<^, 
15 -C(0)NR^fR", and (CH2) rPhenyl; 

R*^, at each occurr^ce, is selected from methyl, CF3, 
alkyl s\ibstituted with 0-3 R^®, C3-8 alkenyl 
substituted with 0-3 R^®, C3-8 alkynyl substituted 
20 with 0-3 R^®, and a C3-10 carbocyclic residue 

substituted with Or-3 R^®; 

R*®, at each occurrence, is selected from Ci-e alkyl, C2-8 
alkenyl, C2-8 alkynyl, {CH2)rC3-6 cycloalkyl, CI, F, 
25 Br, I, CN, NO2, (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, SH, 

{CH2)rSCi-5 alkyl, {CH2) rNR^^R^^ , -C(0)R4i, ~C{0)0R4j, 
-C(0)15R^^R^^, -OC(0)NR^^R^^, -NR^^^ {0)NR^^R^^^, 
-Nr4^{0)0R^3, and (CH2)rPhenyl; 

30 R^f, at each occurrence, is selected from H, Ci-g alkyl, 
C3-6 cycloalkyl, and phenyl; 

R^^, at each occurrence, is independently selected from H, 
Ci_6 alkyl, C3-8 alkenyl, C3-.8 alkynyl, and a {CH2)r- 
35 C3_io carbocyclic; 
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R^i, at eacli occurrence, is selected from H, Ci_6 alkyl, 

C3-8 al^^yl/ C3_8^1kynylf and a (CH2)r-C3_6 

carbocyclic residue; 
5 . . 

R'^^, at each occurrence, is selected from CF3, Ci-g alkyl, 

C3-.8 alkenyl, C3-8 alkynyl, and a C3-10 carbocyclic 

residue; 

10 R^, at each occtxrrence, is independently selected from 
Cx^S alkyl, C2-8 alfcenyl, C2-8 aikynyl, (CRR)rOH, 
(CRR) rSH, (CKR) rOR^d, (CRR) rSR^d, (CRR) ^NRSaRSa^ 
(CRR)rC(0)OH, (CRR) rC (0)R5b, (CRR) rC (0)NR5aR5a^ 
(CRR)rl5R^^(0)R51>/ (CRR) rOC (0)NR5aR5a^ 

15 (CRR)rNR^^(0)0R5d, (CRR) rNR^^C (ONR^^RSa, 

(CRR) r^3R^^ (0)H, (CRR) rC (O) OR^b, (CRR) rOC (O) K^^, 
^ (CRR)rS(0)pR5h, (CRR) rS (O) 2NR5aR5a^ (CRR) rNR^aS (O) 2R5^/ 
(CRR)rNR^^S(0)2 mSaRBa^ Ci-6 haloalkyl, a (CRR)r-C3-io 
carbocyclic residue substituted with 0-3 R^^/ and a 

20 (CRR)r-5-10 meiribered heterocyclic system containing 

1-4 heteroatoms selected from O, and S, 
substituted with 0-2 R^C; 

r5^, at each occurrence, is independently selected from H, 
25 methyl substituted with 0-1 R^ff, C2-6 alkyl 

svibstituted with 0-2 R^e, C3-8 alkenyl substituted 
with 0-2 R5e, C3-8 alkynyl substituted with 0-2 R^®, 
a (CH2)r*C3-io carbocyclic residue substituted with 
0-5 R^e, and a (CH2)r-5-10 membered heterocyclic 
30 system containing 1-4 heteroatoms selected from N, 

O, and S, substituted with 0-3 R^©; 

R^b, at each occurrence, is selected from Ci-e alkyl 

substituted with 0-3 R^®, C3-.8 alkenyl substituted 
35 with 0-2 R5e, C3.8 alkynyl substituted with 0-2 K^^, 
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a (CH2)r"C3_5 carbocyclic residue saabstituted with 
0-2 R5e, and a (CH2)r-5-6 membered heterocyclic 
system containing 1-4 heteroatonts selected from 

0, and S, substituted with 0-3 R^©; 

5 

r5c, at each occurrence, is selected from Ci:.6 alkyl, C2-8 
alkenyl, C2-8 alk^nriyl, (CH2)rC3-6 cycloalkyl, CI, Br, 

1, F, (CF2)rCF3, NO2, CN, (CH2) rNR^fRSf , (CH2)rOH, 
(CH2)rOCi«4 alkyl, (CH2)rSCi«4 alkyl, (CH2) rC (0)0H, 

10 (CH2)rC(0)R5b, {CH2) rC (0)NR5fR5f , (CH2) rNR-^C (0)R5b^ 

(CH2)rC(0)0Ci-4 alkyl, (CH2)rOC(0)R5b, 
( CH2 ) r C ( =NR5 f ) nr5 f r5 f ^ { CH2 ) r S ( 0 ) pR^b , 
(CH2 ) rNHC { =NR5f ) NR^f R5f , { CH2 ) rS { 0 ) 2NR5f R5f , 
(CH2)rNR5fs(0)2R^^, and (CH2)rPbenyl substituted with 

15 0-3 R5e; 

R5d, at each occurrence, is selected from methyl,. CF3, 
C2.6 alkyl substituted with 0-2 R^e, Cs^s alkenyl 
substituted with 0-2 R^®, C3-8 alkynyl substituted 
20 with 0-2 R5e, and a C3-10 carbocyclic residue 

substituted with 0-3 R^©; 

R^e, at each occurrence, is selected from C1-.6 alkyl, C2-8 
alkenyl, C2-8 alkynyl, C3-.6 cycloalkyl, Cl, F, Br, I, 
25 OSF, NO2,. (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, SH, 

(CH2)rSCi.5 alkyl, {CH2)rNR5fR5f , and (CH2)rPli€nyl; 

R^^, at each occurrence, is selected from H, Ci-g alkyl, 
and C3-6 cycloalkyl; 

30 

R^s is independently selected from -C(0)R5b, -C(0)0R5<i, 
-C(0)NR5fR5f, and (CH2)rPlienyl; 

R, at each occurrence, is selected from H, Cx^s alkyl 
35 siabstituted with R^e^ C2-8 alkenyl, C2-8 alkynyl. 
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(CH2)rC3-6 cycloalkyl, and (CH2)rPhi®iiyl substituted 
with R^e; 

R^, at each occurrence, is selected from Ci-e alkyl, C2-8 
5 alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl^ Br, 

I, NO2/ CN, (CR'R' )rNR^^R^^, (CR' R')rOH, 
(CR'R' )rO(CR'R' )rR^^, (CR'R')rSH/ (CR' R' ) (O) H, 
(CR' R' ) rS (CR'R' ) rR^<^. (CR'R' ) rC (0) OH, 
{CR'R')rC(O) (CR'R')rR^. (CR' R' ) r^R^^R^^/ 
10 (CR'R' )rC(0)NR6aR^a^ (CR' R' ) rNR^^C (0) {CR'R')^^^/ 

(CR'R')rC(0)0(CR'R')rR^^/ (CR'R' ) rOC (0) (CR'R')rR^^/ 
(CR ' R ' ) rOC (0 ) NR^a (CR ' R ' ) rR^<i, 

(CR'R' )rNR6^(0)NR6a(CR'R' )rR^«^/ 
(CR ' R ' ) rNR^^ ( S) NR^a (CR' R' ) 3-R6d^ 

15 (CR' R' ) rNR^^C (0) 0 (CR ' R ' ) r'^^^f (CR ' R' ) rC ( ^NR^^ ) NR^aRSa^ 

(CR'R' )rNHC(=NR^f)NR6fR^f, (CR' R' ) rS {0)p (CR' R' )rR^^. 
(CR'R' )rS(0)2NR6^R6^, (CR'R' ) rNR^^S (0) 2NR6^rS^, 
(CR'R')rNR6fS(0)2{CR'R')rR^^/ Ci-6 haloalkyl, C2-8 
alkenyl stibstituted with 0-3 R', C2-8 alkynyl 
20 substituted with 0-3 R', and (CR'R' ) rPhenyl 

substituted with 0-3 R^®; 

alternatively, two R^ on adjacent atoms on R^ may join to 
form a cyclic acetal; 

25 

R^a, at each occurrence, is selected from H, methyl- 
substituted with 0-1 R^9, C2-6 alkyl substituted with 

0- 2 R^e, C3.8 alkenyl sxibstituted with 0-2 R^®, C3-8 
alkynyl substituted with 0-2 R^©, a (CH2)r-C3-io 

30 carbocyclic residue substituted with 0-5 R^^, and a 

(CH2)r-5-10 membered heterocyclic system containing 

1- 4 heteroatoms selected from N/ 0, and S,' 
substituted with 0-2 R^®; 
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R^^, at each occurrence, is selected from H, Ci-g alkyl 
substituted with 0-2 R^e, C3-B alkenyl substituted 
with 0-2 R^e, C3-8 alkynyl substituted with 0-2 R^®, 
a (CH2)rC3-6 carbocyclic residue substituted with 0-3 
5 R^e^ and a (CH2)r"5-6 menibered heterocyclic system 

containing 1-4 heteroatoms selected from N, 0, and 
substituted with 0-2 R^®; 

R^^, at each occurrence, is selected from C3-8 alkenyl 
10 sxabstituted with 0-2 R^®, C3-8 alkynyl substituted 

with 0-2 R^e, methyl, CF3, C2-6 alkyl substituted 
with 0-3 R^®, a (CH2)r-C3-io carbocyclic residue 
substituted with 0-3 R^®, and a (CH2)r-5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
. 15 selected from N, O, and S, substituted with 0-3 R^®; 

R^®, at each occurrence, is selected from Ci-g alkyl, C2-.8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
Br, I, CN, NO2, (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, SH, 
20 (CH2)rSCi_5 alkyl, (CH2)rNR^^R^f . and (CH2) rPhenyl; 

R^^, at each occurrence, is selected from H, C1-.5 alkyl, 
and C3-6 cycloalkyl, and phenyl; 

25 . R^9 is independently selected from -C(0)R^^, -C(0)OR^<^, 
-C(0)3SrR6fR6f, and (CH2)rPhenyl; 

r'7, at each occurrence, is selected from Ci-s alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, Br, 
30 1/ F, NO2, CN, (CR'R' )rNR7aR7a^ (CR'R')rOH, 

(CR'R' )rO{CR'R' )rR'^^, (CR'R')rSH, (CR'R' )rC(0)H, 
(CR'R' )rS(CR'R' )rR'7<^, (CR' R' ) rC (O) OH, 
(CR'R')rC{0) (CR'RMrR*^^. (CR' R' ) rC (0) NR^a^Va^ 
{CR'R')r3^''^C(0) (CR'R' ) rR"^^/ (CR' R' ) rC (0) 0 (CR'R' ) rR'^^i, . 
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(CR'R' )rOC (O) (CR'R' )rR'^t»/ 
(CR'R' )rOC(0)NR7a(CR'R')yR7a^ 
(CR' R' ):^'7ae (0)2SrR7a (CR'R' ) rR'^^^ 

( CR ' R ' ) rNR'^ f C { 0 ) O { CR ' R ' ) rR*^^ , { CR ' R ' ) rC ( =NR'^ ^ ) NR^ aR7a ^ 
5 (CR'R')rNHC(=NR7f)NR7fR7f, (CR' R' ) rS (0)p (CR' R' ) rR'^^, 

(CR'R' )rS(0)2NR7aR7a^ (CR'R' ) rNR^ag (0) 2NR7aR7a^ 

(CR'R' )rNR'^^S (0)2 (CR'R' )rR''^/ Ci-6 haloalkyl, C2-8 

alkenyl substituted with 0-3 R', C2-8 alkynyl 

STibstituted with 0-3 R', and (CR'R' )rPlienyl 
10 substituted with 0-3 R^©; 

alternatively^ two r"^ on adjacent atoms on R^ may join to 
form a cyclic acetal; 

15 "BP^, at each occurrence, is independently selected from H, 
methyl sxibstituted with 0-1 bJ^, C2-6 alkyl 
substituted with 0-2 r'^®, 03^.3 alkenyl substituted 
with 0-2 R^e, C3-8 alkynyl substituted with 0-2 bP^, 
a (CH2)r~C3«io carbocyclic residue substituted with 

20 0-5 bP^, and a (CH2)r-5-10 membered heterocyclic 

system containing 1-4 heteroatoms selected from N, 
0. and S, substituted with 0-2 bP^; 

bP^, at each occurrence, is selected from Ci-e alkyl 
25 substituted with 0-2 R^e, C^^q alkenyl substituted 

with 0-2 R7e^ C3.8 alkyayl substituted with 0-2 BP^r 
a (CH2)rC3-6 carbocyclic residue substituted with 0-3 
R^^, and a (CH2)r-5-6 membered heterocyclic system 
containing 1-4 heteroatoms selected from N, 0, and 
30 S, sijbstituted with 0-2 R^®; 

r7<3^ at each occurrence, is selected from C3-.8 alkenyl 
substituted with 0-2 R^^, C3.8 alkynyl s\ibstituted 
with 0-2 R^e, methyl, CF3, C2-6 alkyl substituted 
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with 0-3 . R^e, a (CH2)r-C3-io carbocyclic residue 
substituted with 0-3 R^e, and a (CH2)r-5-6 meitibered 
heterocyclic system containing l-:4 heteroatoms 
selected from N, O, and S, substituted with 0-3 r'^®; 

R'7®, at each occurrence, is selected from Ci_6 alkyl, C2-8 
alkenyl, C2-.8 alkynyl, (CH2)rC3-6 cycloalkyl, Cl, F, 
Br, I, CN, NO2/ {CF2)rCF3, (CH2)rOCi.5 alkyl, OH, SH, 
(CH2)rSCi.5 alkyl, {CK2) r^^^'^^f and {CH2)rPhenyl; 

R*^^, at each occurrence, is selected from H, C1-5 alkyl, 
and C3-6 cycloalkyl, and phenyl; 



R^GT is independently selected from -C(0)R^^, -C(0)0R'7^, 
15 -C(0)NR7fR7f, and {CH2)rPhenyl; 

R', at each occurrence, is selected from H, Ci-g alkyl 
substituted with R^®, C2-8 alkenyl, C2-8 alkynyl, 
(CH2)rC3-6 cycloalkyl, and {CH2)rPlienyl substituted 
20 with R^®; 

rS is selected from H, Ci_4 alkyl, and 03.4 cycloalkyl; 



r5 is selected from, H, Ci^4 alkyl, C3.4 cycloalkyl, and 
25 (CH2)-Rl; 

R^O and Rl^a ^re independently selected from H, and 
Ci-4alkyl substituted with 0-1 R^^b^ 

30 alternatively, RlO and R^Oa ^an join to form a 03.5 
cycloalkyl; 

R^O^, at each occurrence, is independently selected from 
-OH, -SH, -NRlOcRlOc^ -C(0)NRlOcRlOc, and -NHC (0)Rl<5c; 

35 
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R^Oc is selected from H, alkyl and C^^q cycloalkyl; 

Rll is selected from H, alkyl, (CHR)gOH, {CHR)gSH, 

(CHR) qORll^, (CHR> gS (O) pR^^^^, (CHR) rC (O) R^^^, 
5 (CHR)^llaRi^^, (CHR)rC(0)NRilaRlla^ 

( CHR) rC ( 0 ) NRllaoRl Id ^ ( cHR) gNR^ ^-oq ( q ) Rllb ^ 
(CHR) qNRllac (Q) OR^l^^ (cHR) gOC (ONRl^aRlla^ 

(CHR)rC(0)OR^^<^, a (CHR)r-C3-6 carbocyclic residue 
substituted with 0-5 R^^®, and a (CHR)r-5-10 meiribered 
10 heterocyclic system containing 1-4 heteroatoms 

selected from N, O, and S, substituted with 0-3 R^^®; 

rH^, at each occurrence, is independently selected from 
H, Ci-4 alkyl, C3^4 alkenyl, C3-4 alkynyl, {CH2)rC3-6 
15 cycloalkyl, a (CH2)r"'C3-6 carbocyclic residue 

substituted with 0-5 R^^®, and a (CH2)r'-5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 R^^®; 

20 R^^^, at each occurrence, is independently selected from 
Ci-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, a (CH2)r-C3-6 
carbocyclic residue substituted with 0-2 R^^®, and a 
(CH2)r-5-6 membered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 

25 substituted with 0-3 R^^®; 

R^^^, at each occurrence, is independently selected from 
H, methyl, -CF3, C2-4 alkyl, C3.5 alkenyl, C3.5 
alkynyl, a C3-6 carbocyclic residue substituted with 
30 0-3 R^^®, and a (CH2)r--5-6 membered heterocyclic 

system containing 1-4 heteroatoms selected from N, 
O, and S, substituted with 0-3 rH^; 
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Ril®, at each occurrence, is selected from C1-5 alkyl, C2-8 
alkenyl, C2-8 alkynyl, 03^5 cycloalkyl, CI, Br, I, 
CN, NO2, (CF2)rCF3, (CH2)rOCi-5 alkyl, OH, -O-Ci.g 

alkyl, SH, (CH2)rSCi-5 alkyl, (CH2.) rNR^^^R"^ , and 
5 (CH2)rPhenyl; 

R^^f, at each occurrence, is selected from H, Ci-g alkyl, 
and C3-6 cycloalkyl; 

10 r12 is selected from H, alkyl, (CHR)qOH, (CHR)qSH, 

(CHR) qORl2d^ (CHR) gS (O) pRl2d, (CHR) (O) R^^^, 
(CHR) rNRl2aRl2a^ (cmi) rC (0)NRl2aRl2a^ 
(CHR)rC(0)NRl2aoRl2d^ (CHR) qNR3-2ac (Q) Rl2b^ 
(CHR)q]SfRl2ac(0)ORl2d^ (CHR) qOC (0)NRl2aRl2a^ 
15 (CHR)rC(0)0Rl2d^ a (CHR) r~C3-6 . carbocyclic residue 

substituted with 0-5 R^2e^ ^nd a {CHR)r-5-10 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, 0, and S, substituted with 0-3 Ri2e. 

20 Rl2a^ at each occurrence, is independently selected from 
H, Ci-4 alkyl, C3«4 alkenyl, C3_4 alkynyl, (CH2)rC3-6 
cycloalkyl, a (CH2)r~C3~6 carbocyclic residue 
substituted with 0-5 Rl2e^ and a (CH2)r-5-6 membered 
heterocyclic system containing 1-4 heteroatoms 

25 selected from N, O, and S, substituted with 0-3 R^2e. 

Rl2b^ at each occurrence, is independently selected from 
Ci-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, a (CH2)r-C3-6 
. carbocyclic residue substituted with 0-2 Ri2e^ and a 
30 {CH2)r"5-6 membered heterocyclic system containing 

1-4 heteroatoms selected from N, O, and S, 
substituted with 0-3 Rl2e; 
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Rl2d^ at each occurrence, is independently selected from 

H, methyl, -CF3, C2-4 alkyl, C^^s alkenyl, 03^5 
allcynyl, a C3-.6 carbocyclic residue substituted with 

5 0-3 Rl2e^ and a {CH2)r"5-6 membered heterocyclic 

system containing 1-4 heteroatolns selected from 
O, and S, substituted with 0-3 R^^e. 

Rl2e^ at each occurrence , is selected from Ci-g alkyl, C2-8 
10 alkenyl, C2-8 alkynyl, C3-6 cycloalkyl, Cl, Br, I, 

CN, NO2/ (CF2)rCF3, {CH2)rOCi-5 alkyl, OH, -O-Ci.g ' 
alkyl, SH, (CH2)rSCi-5 alkyl, (CH2).rNRi^^R^2f ^ a^d 
(CH2)rPhenyl; 

15 R^2f ^ at each occurrence, is selected from H, Ci-e alkyl, 
and C3-5 cycloalkyl; 

R^^, at each occurrence, is independently selected from 
methyl, C2-4 alkyl sxibstituted with 0-1 R^^^; 
20 • 

Rl3b is selected from -OH, -SH, -NR^^crIBc^ -C (0)NRi3cRl3c^ 
and -NHC(0>Rl3c. 

r13c is selected from H, C^^^ alkyl and Cy^^ cycloalkyl; 

25 

n is selected from 1 and 2; 
m is selected from 0 euid 1; 

30 p, at each occurrence, is independently selected from 0, 

I, and 2; 

q, at each occurrence, is independently selected from 1, 
2, 3, and 4; 
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Tr at each occurrence/ is independently selected from 0, 
1, .2/ 3, and 4; 

s, at each occurrence, is independently selected from 0 
and 1; and 

t, at each occurrence, is independently selected from 2, 
3, and 4. 

3. The coicpound of claims 1-2, wherein: 
and R^^a are H; 

m is 0; 

n is 1; and 

s is 0. 

4. The compound of claims 1-3, wherein: 
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ring B is selected from 



10 



a a a Q a 

a: a: a, s' fi. a. 

O Q V Ct 

N < ^ N < , X < ^ N < ^ ring B being 

optionally substituted with 0-1 R^; and 



Rll and are H. 

5. The coinpoimd of claims 1-4, wherein: 



R^, at each occurrence, is independently selected from H, 
Ci_6 alkyl, C2-8 alkenyl, C2-8 alkynyl, (CRR)rOH, 
(CRR)rSH, (CRR)rOR5<^, (CRR)rSR5<i, (CRR) rWR^^R^^/ 
(CRR)rC(0)OH, (CRR) rC (O) R^h, (CRR) rC (0)NR5aR5a^ 
15 {CRR)rNR5ac(0)R5t», (CRR) rNR^^C (0) OR^^^, 

(CRR) rOC (0)NR5aR5a^ (CEJR) ^NRSac (0)NR5aR5a^ 
CRR(CRR) rNRSac (0) (GRR) rC (O) OR^b, (CRR) rOC (0) R51>, 
(CRR)rS(0)pR5b, (CRR) rS (0) 2NR5aR5a^ (CRR) rNR^ag (q) 2R5b, 
and Ci_6 haloalkyl; 

20 

R5a^ at each occurrence, is independently selected from 
methyl, Ci-g alkyl substituted with 0-2 R^® wherein 
the alkyl is selected from ethyl, propyl, i-propyl, . 
butyl, i-butyl, pentyl, hexyl, C3 alkenyl siibstituted 
25 with 0-1 R^e^ wherein the alkenyl is selected from 

allyl, C3 alJcynyl substituted with 0-1 R^® wherein 
the alkynyl is selected from propynyl, and a 
(CH2)r-"C3_4 carbocyclic residue substituted with 0-5 
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R5e, wherein the carbocyclic residue is selected from 
cyclopropyl, and cyclobutyl; 

R^^/ at each occurrence, is iselected from C^.g alkyl 

5 substituted with 0-2 R5e, wherein the alJcfl is 

selected from methyl, ethyl, propyl, i-propyl, 
butyl, i-butyl, pentyl, and hexyl, a (CH2)r-C3-4 
carbocyclic residue substituted with 0-2 R^e, wherein 
the carbocyclic residue is selected from 
10 cyclopropyl, and cyclobutyl; and 

R^^f at each occurrence, is selected from methyl, CF3, 
C2-6 alkyl substituted with 0-2 R^e, wherein the 
alkyl is selected from methyl, ethyl, propyl, 
15 i-propyl, butyl, i-butyl, pentyl, and hexyl, 03-3 

alkenyl, 03-8 alkynyl, and a 03^10 carbocyclic 
residue siabstituted with 0-3 R^®. 



6 . The coitpound of claims 1-5 , wherein : 



20 



R^ is selected from H, C^-s alkyl, C3_8 alkenyl, C^^q 

alkynyl, (CRR)qOH, (CRR)tSH, {CRR)tOR^^, (.CRR)tSR4d, 
{CRR)tNR^*R^®/ {CRR)qC(0)OH, (CRR) (O) R^^, 
(CRR)rC{0)NR^aR4a, (CRR) tNR^^ (O) R^b/ 
25 (CRR)tOC(0)NR4aR^a, (CRR) tHR^^c (o) OR^^, 

(CRR) tNR^^C (O) R4b, (CRR) (O) OR^^, (CRR) tOC (O ) R^b, 
(CRR)rS(0)pR*t), (CRR) rS (0) 2NR^^R^^, (CRR) rNR^as (O) 2R^^; 

R, at each occurrence, is independently selected from H, 
30 methyl, ethyl, propyl, allyl, propynyl, (CH2)rC3-6 

cycloalkyl, and (CH2)rPhenyl substituted with R^®; 

rS, at each occurrence, is independently selected from H, 
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, 
35 allyl, propynyl, (CH2)rOH, {CH2)rOR5^, (CH2) rNR^^R^a, 

(CH2)rC(0)OH, (CH2) rC {0)R5b, { CH2 ) rC ( 0 ) NR^^RSa ^ 
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(CH2)rNR5^(0)R^^' (CH2)rOC(0)]SIR5aR5a^ 

(CH2) rNR^^ (0) 0R5^, (CH2 ) rNR^^C (0) R^^, {CH2) rC (O) OR^b, 
(CH2)rOC(0)R5b, (CH2) r^^R^^S (O) 2R5^/ and Ci-g 
haloalkyl ; 

5 

R^a, at each occurrence, is independently selected from H, 
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, . 
pentyl, hexyl, cyclopropyl, and cyclobutyl; and 

10 r, at each occurrence, is selected from 0, 1, and 2. 

7. The coinpoxmd of claims 1-6, wherein: 

is selected from phenyl substituted with 0-2 R^, 
naphthyl substituted with 0~2R^, and a 5-10 meiribered 
heteroaryl system containing 1-4 heteroatoms 
selected from N, 0, and S, siibstituted with 0-3 R^ 
wherein the heteroaryl is selected from indolyl, 
benzimidazolyl , benzof uranyl , benzothiof uranyl , 
benzoxazolyl , benz thiazolyl , benz triazolyl , 
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, 
benzimidazalonyl, ciimolinyl, f uranyl, imidazolyl, 
indazolyl, indolyl, isoquinolinyl isothiazolyl, 
isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridazinyl, pyridyl, pyridinyl, pyrimidinyl, 
pyrrolyl , quinazolinyl , quinolinyl , thiazolyl , 
thienyl, and tetrazolyl; 

r2 is selected from phenyl substituted with 0-2 R^, and a 
30 5-10 membered heteroaryl system containing 1-4 

heteroatoms selected from N, 0, and S, substituted 
with 0-3 R*^ wherein the heteroaryl is selected from 
indolyl, benzimidazolyl, bfenzof uranyl, 
benzothiof uranyl , benzoxazolyl , benz thiazolyl , 
35 benz triazolyl, benztetrazolyl, benzisoxazolyl, 

benzisothiazolyl, benzimidazalonyl, cinnolinyl. 



Rl 

15 



20 
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furanyl, imidazolyl, indazolyl, indolyl/ 
isoquinolinyl isothiazolyl, isoxazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, 
pyridinyl, pyr iitiidiny 1 , pyrrolyl, quinazolinyl, 
5 quinolinyl, thiazolyl, thienyl, and tetrazoiyl; 

r4 is selected from H, methyl, ethyl, propyl, i-propyl, 

butyl, i "butyl, allyl, propynyl, (CRR)qOH, (CRR)tSH, 
(CRR) tOR^*^, (CRR) tSR^«3, (CRR) t^JR^^R^a, (CRR) qC (O) OH, 
10 (CRR)rC(0)R^l>^ (CRR) rC (0)NR^aR4a, (CRR) tNR^^ (0)R^^, 

(CRR) tOC (0)NR*aR4a^ (CRR) tNR^^C (O) OR^^, 
(CRR)tNR4^(0}R*^, (CRR)rC(0)OR^, (CRR) tOC (0) R^^, 
(CRR) rS (O) pR^b, (CRR) (O) 2NR*^r4^, (CRR) rNR^^S (O) 2R^^; 

15 R^a, at each occurrence, is independently selected from H, 
methyl svibstituted with 0-1 R^^^ C2-6 alkyl 
substituted with 0-3 R^® wherein C2-6 is selected 
from ethyl, propyl, i-propyl,. butyl, i -butyl, 
t-butyl, pentyl and hexyl, and a (CH2)r--C3-6 

20 carbocyclic residue substituted with 0-4 R^® wherein 

the carbocyclic residue is selected from 
cyclopropyl, cyclohexyl, and phenyl; 

R*^ is selected from H, methyl, ethyl, propyl, i-propyl, 
25 butyl, i-butyl, t-butyl, pentyl, and cyclopropyl; 

r4^ is selected from methyl, ethyl, propyl, i-propyl, 
butyl, i-butyl, t-butyl, pentyl, and cyclopropyl; 

30 rS is selected from H, methyl, ethyl, propyl, i-proi>yl, 
and cyclopropyl; and 

r9 is selected from H, methyl, ethyl, propyl, i-propyl, 
and cyclopropyl, and CH2-R-^. 

35 

8. The corrrpound of claims 1-7, wherein: 
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R^, at each occurrence^ is selected from Ci^s alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CRR)rC3-6 cycloalkyl, CI, Br, 
I, F, NO2/ CN, (CRR)rNR^^R^^, (CRR)rOH, 
5 (CRR)rO{CRR)rR^^/ (CRR)rSH, (CRR)rC(0)H, 

(CRR)rS(CRR)rR^^/ (CRR) (O) OH, {CRR)rC(O) (CRR)rR^^/ 
{CRR)rC(0)NRS^R6a, (CRR) r-NR^^C (O) (CRR) rR^/ 
(CRR) rC (O) 0 (CRR) r'^^^, (CRR) ^JSIR^^C (0)NR^aR6a^ 
{CRR)rNR^^(S)NR6aR6a^ (CRR) rOC (O) (CRR) rR^l^/ 
10 (CRR) rS (O)p(CRR) rR^i>, (CRR) (O) aNR^^R^^/ 

(CRR)rNR^^S(0)2(CRR)rR^i5i (CRR) rNR^^S (0) 2 NR^^R^^, Ci-6 
haloalkyl, and (CRR) rPhenyl stibstituted with 0-3 R^®; 

R^^, at each occiirrence, is independently selected from H, 
15 methyl, ethyl, propyl, i -propyl, butyl, i -butyl, 

t-butyl, pentyl, hexyl, cyclopropyl and phenyl; 

R^^, at each occurrence, is selected from methyl, ethyl, 
propyl, i -propyl, butyl, i -butyl, t-butyl, pentyl, 
20 hexyl, cyclopropyl, and phenyl; 

R^*^, at each occurrence, is selected from methyl, CF3, 
ethyl, propyl, i-propyl, butyl, i-butyi, t-butyl, 
pentyl, hexyl, cyclopropyl, and phenyl; 

25 

R^®, at each occurrence, is selected from Ci-6 alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, 01, F, 
Br, I, CN, NO2, (CF2)r^F3, (CH2)rOCi-.5 alkyl, OH, SH, 
(CH2)rSCi-5 alkyl, (CH2)rNR^^R^^/ and (CH2)rPhenyl; 

30 

R^^, at each occurrence, is selected from H, methyl, 

ethyl , propyl , i-propyl , butyl , i -butyl , t-butyl , . 
pentyl, hexyl, cyclopropyl, and phenyl; 

35 is selected from methyl, ethyl, propyl, i-propyl, 

butyl, i-butyl, s- butyl, t-butyl, pentyl, hexyl. 
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(CRR)rC3-6 cycloalkyl, CI, Br, I, F, JSr02, CN, 
(CRR)rNR'^®R'^^/ (CRR)rOH, (CKR)rO (CH) rR'^<i, (CRR)rSH/ 
(CRR) rC (O) H, (CRR) rS (CRR) rR*^^, (CRR) rC (O) OH, 
(CRR)rC(O) (CRR>rR'^b, (CRR) rC (0)NR'?aR7a^ 
(CRR)rNR7fC(0) (CRR)rR'^l5, (CRR) rC (0) 0 (CRR) rR'^*^^ 
(CRR)rOC(O) (CRR)rR'^^, (CKR) ^l^fR^ac (b)NR7aR7a^ 
(CKR) rNR^^C (0)0 (CKR) r^^^, (CRR) rS (0) p (CRR) rR*^^/ 
(CRR)rS(0) 2NR'7aR7a^ (CRR) rNR'^^S (0) 2 (CRR) rR'^i>, Ci_6 
haloalkyl, and (CRR)rPlienyl siibstituted with 0-3 R^©; 



10 



b7^, at each occurrence, is selected from H, methyl, 

ethyl, propyl, i -propyl, butyl, i -butyl, t -butyl, 
pentyl, hexyl,, prop-2-enyl, 2-methyl-2-propenyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyi; 
15 CH2 cyclopropyl, and benzyl; 

R*^*^, at each occurrence, is selected from methyl, ethyl, 
propyl, i-propyl, butyl, i -butyl, t-butyl, pentyl, 
hexyl, cyclopropyl, cyclopentyl, CH2-cyclopentyl, 
20 cyclohexyi, CH2- cyclohexyi, CF3, pyrrolidinyl, 

morpholinyl, and azetidinyl; 

R*^^, at each occurrence, is selected from methyl, CF3, 
ethyl, propyl, i-propyl, butyl, i -butyl, t-butyl, 
25 pentyl, hexyl, and cyclopropyl; 

R*'®/ at each occurrence, is selected from Ci«6 alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH2)rC3-6 cycloalkyl, CI, F, 
Br, I, CN, NO2, (CF2)rCF3, (CH2)rOCi_5 alkyl, OH, SH, 
30 (CH2)rSCi-5 alkyl, (CH2) rNR'^^R^f , and (CH2) rPhenyl; 

R"^^, at each occurrence, is selected from H, methyl, 

ethyl, propyl, i-propyl, butyl, i -butyl, t-butyl, 
pentyl, hexyl, cyclopropyl, and phenyl; and 

35 

r is 0 or 1. 
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9. The con5)ound of claims 1-8, wherein 

bP is selected from methyl, ethyl, propyl, i -propyl, 

butyl, i-butyl, s -butyl, pentyl, hexyl, CI, Br, I, 
F, NO2, NR7aR7a^ NHC (0)]SIHR7a, NR^ac (0) R'^^, 
mP^{0)0B7^, CP3, OCF3, C{0)BP^, NR7£C(0)NR7aR7a, 
NHS (O) 2R''^, 



, and 





-NR^^C(0)> 



10- The cortrpound of claims 1-9, wherein 

.Ax sPv- SX. 

ring B is selected from , ^ ^ , , and 

a n 4* h 

15 ^^ . and 

Z is -C(0)-; 

R^® and R^^ are selected from H and methyl, or 
20 alternatively, R^^ and R^^ are taken together to form 

=0; 

R^ is selected from a Cg-io aryl group substituted with 
0-3 R^ wherein the aryl group is selected from 
25 phenyl and naphthyl, and a 5-10 member ed heteroaryl 

system containing 1-4 heteroatoms selected from N 
and 0/ substituted with 0-3 R^ wherein the 
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heteroaryl system is selected from furyl^ indolyl, 
and benzotriazolyl; 

r2 is phenyl svibstituted with 0-1 R*'; 

5 

is selected from H, methyl, ethyl, propyl, i-propyl, 
butyl, I-butyl, t-butyl, pentyl, hexyl, and (CH2)r 
C(0)R4h; 

10 R^ is selected from methyl, ethyl, propyl, i-propyl, 
butyl, F, CI, Br, I, NO2, CN, 0{CH2)rR^^/ C(0)H, 
SR^^, JSTR^SR^a^ 0C(0)r61^, SCOpR^l^, (CHR' ) (O) 2NR^^R^^, 
CF3; 

15 R^s is H methyl, or ethyl; 
R^^ is H or methyl; 

R^d is methyl, phenyl, CF3^ and {CH2) -phenyl; 

20 

R^ is selected from H, methyl, and (CH2)-R^; and 
r is 0 or 1. 

25 11. The compound of claim 1, wherein the compound is 
selected from: 

N-[2-[.[(lS,2S)-2-[[(4- 

Chlorophenyl) methyl] amino] eye lohexyl] amino] -2- 
3 0 oxoe thyl ] -3 - ( tr if luor omethyl ) benzamide ; 

N-[2-[[(lS,2S)-2~[[(2,4- 

Dime thy Iphenyl ) methyl ] amino ] eye lohexyl ] amino ] - 2 - 
oxoethyi] -3- (trif luor omethyl) benzamide; 

35 



262 



wo 02/060859 



PCT/USOl/50252 



N-[2-r[ (1S,2S) -2-[ t {2,4,6- 
Triinethylphenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoetliyl] -3" (trif luoromethyl)benzamide; 
5 N-[2-[I(lS,2S)-2-[[(4- 

Benzyloxyphenyl ) methyl ] amino ] cyclohescyl ] amino ] ^2- 
oxoethy 1 ] - 3 - { tri f luoromethy 1 ) benzamide ; 

N-[2-[[(lS,2S)-2-[[(2,4- 
10 Difluorophenyl) methyl] amino] cyclohexyl] amino] -2- 

oxoethyl] -3- (trif luoromethyl) benzamide; 

N" [2- [ [ (IS, 2S) -2« [ t {2-Chloro-4- 

f luorophenyl ) methyl ] amino ] eye lohexyl ] amino ] -2 - 
15 oxoethyl] -3- (trif luoromethyl)l>enzamide; 

N- [2- [ [ (IS , 2S) -2- [ [ (2-Trif luoromethyl-4- 

f luorophenyl ) methyl ] amino ] cyclohexyl ] amino ] -2 - 
oxoethyl] -3- (trif luoromethy 1) benzamide; 

20 

N-[2-[[(lS,2S)-2-[[(2,4- 

Dichlorophenyl ) methyl ] amino ] cyclohexyl ] amino ] -2 - 
oxoethyl] -3- (trif luoromethyl) benzamide; 

25 N- [2- [ [ (IS , 2S) -2- [ [ (2-Fluoro-6~ 

trif luoromethy Iphenyl ) methyl] amino] cyclohexyl] amino] 
-2-oxoethyl] -3- (trif luoromethyl) benzamide; . 

N- [2- [ [ (IS, 2S) -2«- [ [ (2-ChlorO"5- 
3 0 trif luoromethy Iphenyl ) methyl ] amino] cyclohexyl ] amino ] 

-2 -oxoethyl] -3- (trif luoromethyl) benzamide; 

N-[2-[[(lS,2S)-2-[[(l- 

Naphthyl) methyl] amino] cyclohexyl] amino] -2-oxoethyl] - 
35 3- (trif luoromethyl)benzamide; 

N- [2- [ [ (IS, 2S) -2- [bis (3- 

furylmethyl) amino] cyclohexyl] amino] -2-oxoethyl] -3- 
( tri f luoromethyl ) benzamide ; 
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N-[2-[I(lS,2S)-2-[(2,4- 

Dimethylbenzyl) (methyl) amino] cyclohexyl] amino] -2- 
oxoethyl ] - 3 - ( tri f luOromethy 1 ) benzamide ; 

5 

N-[2-[[(lS,2S)-2-[(4- 

Chlorobenzyl ) (methyl) amino] cyclohexyl] amino] -2- • 
oxoethyl] - 3- (trifluoromethyl ) benzamide ; 

10 N-[2-[[(cis)-2-[[(2,4- 

Dimethylphenyl) methyl] amino] cycloheacyl] amino] -2- 
oxoethyl] -3- (trif luorome thyl) benzamide ; 

N-[2-t[(cis)-2-[I(4- 
15 Chlorophenyl) methyl] amino] cyclohexyl] amino] -2- 

oxoethyl] -3- (trif luorome thyl) benzamide ; 

N-[2-[[(cis)-2--[[(4- 

Nitrophenyl) me thyl] amino] cyclohexyl] amino] -2- 
20 oxoethyl] -3- (trif luorome thyl) benzamide; 

N-[2-[[(cis)-2~[[(4- 

Isopropylphenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luorome thyl) benzamide; 

25 

N-[2-[[(cis)-2-[[(4- 

Trif luorophenyl) methyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luorome thyl) benzamide; 

30 N-[2--[[(cis)-.2-It(4- 

TrifluoromethoxyphenyDmethyl] amino] cyclohexyl] amino 
] -2-oxoethyl] -3- (trif luoromethyl) benzamide; 

N-[2"[[(cis)-2-[[(4- 
3 5 Phenoxypheny 1 ) methyl ] amino ] cyclohexyl ] amino ] -2 - 

oxoethyl] -3- (trif luoromethyl) benzamide; 
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N-[2-[[(cis)-2-[[(l- 

Naphthyl) methyl] amino] cyclohexyl] amino] -2-oxoetliyl] 
3 - ( tr i f luor pme tliy 1 ) benz amide ; 

5 N-t2-[[(cis)-2~[[(2- 

Naplithyl ) me tliyl] amino] cyclolxexyl] amino] -2-oxoethyl] ■ 
3- ( trif luorometliyl ) benzamide ; 

N-[2-[[(cis)-2-[[(3- 
10 Indolyl ) me tlayl] amino] cyclohexyl] amino] -2~oxoetliyl] - 

3- ( trif luoromethyl ) l>enz amide ; 

N-[2-[[(cis)-2-[[l-(4- 

Chlorophenyl) ethyl] amino] cyclohexyl] amino] -2- 
15 oxoethyl] -3- (trif luoromethyl )ben2ainide; 

N- [2- [ [ (cis) -2- [Bis (3- 

furylmethyl) amino] cyclohexyl] amino] -2 -oxoethyl] -3- 
(trif luoromethyl) benzamide; 

20 

N-[2-[[(lS,2R)-2- [(4- 

Qilorobenzoyl) amino] eye lopentyl] amino] -2-oxoethyl] - 
3- (trif luoromethyl) benzamide; 

25 N-[2i-[t {lS,2R)-2-[{4- 
(Methylthio)benzoyl) amino] eye lopentyl] amino] -2- 
oxoethy 1 ] - 3 - ( trif luoromethyl ) benzamide ; 

N-[2"[[(lS,2R)-2-[(4- 
30 (Methylsulfonyl) benzoyl) amino] eye lopentyl] amino] -2- 

oxoe thy 1 ] - 3 - ( trif luoromethyl ) benzamide ; 

N-[2-[[{lS,2R)-2-[(4- 

lodobenzoyl) amino] eye lopentyl] amino] -2-'Oxoethyl] -3- 
3 5 ( tri f luoromethyl ) benzamide ; 

N-[2-[[(lS,2R)-2-[(4- 

( Aminosulf onyl ) benzoyl ) amino] cyclopentyl] amino] ~2 - 
oxoethyl] ~3- (trif luoromethyl) benzamide; 
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N-[2-tt(lS,2R)-2«[[(4- 

Chlorophenyl) methyl] amino] cyclopentyl] aitiino] -2- . 
oxoetliyl] -3- (trif luorometliyl)benzamide; 

N-[2-[[(lS,2R)-2-[[(2,4- 

Dimetliylphenyl) methyl] amino] cyclopentyl] amino] -2- 
oxoethyl ] ~3 - { trif luoromethyl ) benzamide ; 

10 N- [2- [ [ (IS, 2R) -2- [ [ {4- 

Methylphenyl) methyl] amino] cyclopentyl ] amino] -2- 
oxoethyl ] -3- ( trif luoromethyl ) benzamide ; 

N- [2- [ [ (cis) -2- [ (4-Chlorobenzoyl) amino] eye lohexyl] amino] ■ 
15 ' 2-oxoethyl] -3- (trif luoromethyl) benzamide; 

N- [2- [ [ (cis) -2- [ (4-Methylben2oyl) amino] cyclohexyl] amino] • 
2-oxoethyl] -3- (trif luoromethyl ) benzamide ; 

20 N- [2- [ [ (cis) -2- [ {4-Fluorobenzoyl) amino] eye lohexyl] amino] - 
2-oxoethyl] -3- (trif luoromethyl) benzamide; 

N- [2- [ [ (cis) -2- [Benzoylainino] cyclohexyl] amino] -2- 
oxoethyl] -3- ( trif luoromethyl ) benzamide; 

25 

N- [2- [ [ (cis) -2- [ (4-Bromoben2oyl) amino] cyclohexyl] amino] - 

2- oxoethyl] -3- (trif luoromethyl) benzamide; 

N-[2-[[(cis)-2-[(4- 
30 Phenoxybenzoyl) amino] cyclohexyl] amino] -2-oxoethyl] - 

3- (trif luoromethyl) benzamide; 

N-[2-[[(cis)-2-[{4- 

Trifluoromethylbenzoyl) amino] cyclohexyl] amino] -2- 
35 oxoethyl] -3- (trif luoromethyl ) benzamide; 

N- [2- [ I (cis) -2- [(5- 

Benzotriazolecarbonyl) amino] cyclohexyl] amino] -2- 
oxoethyl] -3- (trif luoromethyl)benzamide; 
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N- [2-1 [ (cis) -2- [ {4-Iodobenzoyl) amino] eye lohexyl] amino] -2- 
oxoethyl] -3- (trif luoromethyl)benzamide; 

5 N-[2-[ [ (cis)-2-[ {4-Cyanobenzoyl) amino] cyclohexyl] amino ]- 
2-oxoetliyl] -3- (trif luorometlxyDbenzamide; 

N- [2- [[(cis) -2- [ (4- 

Trif luorometlioxybenzoyl) amino] cyclohexyl] amino] -2- 
10 oxoethyl] -3- (trif luorometllyl)benzamide; 

N- [2- [ [ (cis) -2- [ (4-Fornr/lbenzoyl) amino] eye loliexyl] amino] - 

2-oxoethyl] ~3- (trif luorometliyl)benzamide; 

15 N- [2- [[(cis) -2- [ (4- 

Carbomethoxybenzoyl) amino] cyclobexyl] amino] -2- 
oxoetliyl J -3- (trif luoromethyl) benz amide ; 

N- [2- [ [ (cis) -2- [ (4-Nitrobenzoyl) amino] cyclohexyl] amino] - 
20 2-oxoethyl] -3- (trif luoromethyl) benzamide; 

N-[2-[ [ (cis)-2-[ { 4 -Aminobenzoyl) amino] cyclohexyl] amino ]- 

2- oxoethyl] - 3- (trif luoromethyl )benzamide; 

25 N-[2-[[(cis)-2-[(4- 

Methoxybenzoyl) amino] cyclohexyl] amino] -2-oxoethyl] - 

3- (trif luoromethyl )benzamide; 

N- [2- [[(cis) -2- [(4- 
30 Me thylthi ©benzoyl) amino] cyclohexyl] amino] -2- 

oxoethyl] -3- (trif luorome thy l)benzamide ; 

N-[2-[[(cis)-2-[{4- 

Methylsulf onylbenzoyl ) amino] cyclohexyl] amino] -2- 
35 oxoethyl] -3- (trif luoromethyl)benzamide; 

N-[2-[[(cis)-2-[{4- 

Aminosulf onylbenzoyl) amino] cyclohexyl ] amino] -2- 
oxoethyl] -3- (trif luorome thy Dbenzamide ; 



267 



wo 02/060859 



PCTAJSO 1/50252 



N-[2-[[(ci5)-2-[(4- 

Isopropylbenzoyl) amino] eye lohexyl] amino] -2- 
oxoetliyl] -3- (trif luorometllyl)ben2aInide; 
5 

N-[2-[[(cis)-2-[(4- 

Phenyltliiobenzoyl) amino] cycloliexyl] amino] -2- 
oxoetliyl] -3- (trif luoromethyl)benzamide; 
10 N- [2- [ [ (cis) -2- [ (4- (N,N- 

diethylsulfamoyl) benzoyl) amino] cycloliexyl] amino] -2- 
oxoethyl] -3- (trif luorometliyl) benzaInide; 
N- [2- [ t (cis) -2- [ (4- 
15 Trif luoromethyltliiobenzoyl) amino] cycloliexyl J amino] - 

2-oxoetliyl] -3- (trif luorome thy l)benzamide; • 

N- [2- [[(cis) -2- [[(4- 

Chlorophenyl ) methyl ] amino ] cyclopropyl ] amino ] -2 - 
20 oxoethyl]-3-{trifluoromethyl)benzamide; 

N-[2-[[(cis)-2-[[(3,4- 

Dimethylphenyl ) methyl ] amino] cyclopropyl ] amino] -2- 
oxoethyl ] -3- ( trif luorome thy 1 ) benzamide ; 

25 

N-[2-[t(cis)-2-t[(4- 

Methylphenyl) methyl] amino] cyclopropyl] amino] -2- 
oxoethyl] -3- (trif luoromethyl) benzamide ; 

30 2-Amino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl)benzoyl] amino] eye lohexyl] amino] -2- 

oxoethyl] -5-iodobenzamide; 
2-Amino-N- [2- [ [ (cis) -2- [ [4- 
35 ( amino sulfonyl ) benzoyl] amino] eyelohexyl ] amino] -2- 

oxoethyl] -5-ehlorobenzamide; 
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N-t2-[[(cis)-2-[[4- 

(Aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl ] -3 -chlorobenzamide ; 

5 N-[2-[ [(cis)-2-[[4- 
(Aminosulfonyl)benzoyl]aminol cycloliexyl] amino] -2- 
oxoethyl] -3-trif luoromethoxybenzamide; 

Tert-butyl 2- [ ( {2- [ ( (cis) -2-{ [4- 
10 (aminosulfonyl) benzoyl] amino} cycloliexyl) amino] -2- 

oxoetliyl} amino) carbonyl] -4- 
( trif luorometliyl ) phenyl carbamate ; 

2-Amino-N- [2- [ [ (cis) -2- [ [4- 
15 (aminosulfonyl) benzoyl 3 amino] cycloliex/l] amino] -2- 

oxoethyl] -5-trif luoromettiylbenzamide 
trifluoroacetate; 

4- (Aminosulfonyl) -N- ( (cis)-2-{ [ ({ [2-- 
2 0 { tri f luorometliyl ) anilino] carbonyl } amino ) acetyl ] amino 

} cyclohexyl ) benzamide ; 

4- (Aminosulf onyl) -N-{ (cis) -2- [ ( { [ (3«- 

chlorophenyl) sulf onyl] amino} acetyl) amino] cyclohexyl} 
25 benzamide; 

Ethyl 2~[({2-[((cis)--2-{[4- 

(aminosulfonyl) benzoyl] amino} cyclohexyl) amino] -2- 
oxoethyl} amino) carbonyl] -4- (iodo)phenylcarbamate; 

30 . 

Methyl 2-[{{2-[((cis)-2-{[4- 
(aminosulf onyl)benzoyl] amino} cyclohexyl) amino] -2- 
oxoethyl} amino) carbonyl] ~4~ (iodo)phenylcarbamate; 

35 Tert-butyl N-Methyl-2-- [ ( {2- I ( (cis) -2-{ [4- 

( aminosul f onyl ) benz oyl ] amino } cy cl ohexyl ) amino ] - 2 - 
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oxoe thyl } amino ) carbonyl ] - 4- 

( trif luoromethyl ) phenylcarbamate ; 

Ethyl 2-[{{2-[({cis)-2-{[4- 
5 (aminosulf onyl ) benzoyl] amino} cyclohexyl ) amino] - 2- 

oxoethyl } amino ) carbonyl ] - 4- 
( tri f luorometliyl ) plienylcarbamate ; 

2- (Benzylamino) -N- [2- [ [ (cis) -2- [ [4- 
10 (aminosulf onyl) ]:>enzoyl] amino] cycloliexyl] amino] -2- 

oxoetliyl] -5 -trif luorometliyl benzamide; 

2- (Etliylamino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulf onyl) benzoyl] amino] cycloliexyl] amino] -2- 
15 oxoe thyl ] - 5 - tri f luoromethyl benzamide ; 

2- (Methylamino) -N- [2- [ [ (cis) -2- [ [4~ 

(aminosulf onyl ) benzoyl] amino ] cyclohexyl ] amino] -2- 
oxoe thyl] -5 -trif luoromethyl benzamide; 

20 

2-Amino-N- [2- I [ (cis) -2- [ [4- 

(aminosulfonyl)benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-bromo benzamide; 

25 Tert-butyl 2- [ ( {2- [ ( (cis) -2-{ [4- 

(aminosulf onyl) benzoyl] amino} cyclohexyl) amino] -2- 

oxoethyl} amino) carbonyl] -4- 

( trif luoromethoxy ) phenylcarbamate ; 

30 . 2-AItlino-N-[2-[[(cis)-2-[ [4- 
(aminosulf onyl)benzoyl] amino] cyclohescyl] amino] -2- 
oxoe thyl ] - 5 - tri f luorome thoxy benz amide ; 
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2- (Allylamino) [2- [ [ (cis) -2- [ [4~ 

(aminosulfonyl) benzoyl] amino] cyclohe^^l] amino] -2- 
oxoethyl] -5-trif luorometliyl benzamide; 

5 2- ( (2 -methyl -2 -propenyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoe tliyl ] - 5 - tri f luoromethyl benzamide ; 

2- (cyclopropylmethylene) amino-N~ [2- [ [ (cis) ~2~ [ [4- 
1 0 ( amino sul f ony 1 ) benz oy 1 ] amino ] eye 1 ohexy 1 ] amino ] - 2 - 

oxoetliyl] -5-trif luoromethyl benzamide; 

2- (butyl) ainino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulf ony 1) benzoyl] amino] cycloliexyll amino] -2- 
15 oxoethyl] -5-trif luoromethyl benzamide; 

2- (propyl) amino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

20 

2- (propyl) amino-N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

25 2- ( (2-methyl-2-propyl) amino) -N- [2- [ [ (cis)-2- [ [4- 

(aminosulf ony 1) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

2- ( (aminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
30 (aminosulf onyl) benzoyl] amino] cyclohexyl] amino] -2- 

oxoethyl] -5-trif luoromethyl benzamide; 
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2- (acetylamino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoetliyl] -5-trif luoromethyl benzamide; 

5 2- (Metliylamino) -N- [2« [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoetliyl] -5-iodometliyl benzamide; 

2- (Etliylamino) -N- J2- [ [ (cis) -2- [ [4- 
10 (aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 

oxoetliyl]-5-iodometliyl benzamide; 

2- (Trif luoroacetylamino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl ) benzoyl ] amino] cyclohexyl ] amino] -2- 
15 oxoetliyl] -5-iodometliyl benzamide; 

2- (amino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulf ony 1 ) benzoyl ] amino ] cycloliexyl ] amino ] -2 - 
oxoethyl] -5-nitro benzamide; 

20 

Iso-propyl 2-[({2-[({cis)-2-{[4- 

(aminosulf onyl ) benzoyl ] amino} cycloliexyl ) amino ] -2- 
oxoetliyl} amino) carbonyl] -4- (iodo)phenylcarbamate; 

25 Tert butyl 2- [ ( {2- [ ( (cis) -2-{ [4- 

( aminosulfonyl ) benzoyl ] amino } cyclohescyl ) sunino ] -2 - 
oxoethyl} amino) carbonyl] -4- (iodo)phenylcarbamate; 

2- (amino) -N- [2- [ [ (cis) -2- [ [4- 
3 0 (aminosulfonyl ) benzoyl ] amino] cycloliexyl ] amino ] -2 - 

oxoethyl] -3/ 5-dinitro benzamide; 
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2- ( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(aiainosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

.5 2- ( (cycloliexylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(aminosulfonyl) benzoyl] amino] cycloliexyl] amino] -2- 
oxoethyl] -5-trifluoromethyl benzamide; 

2- { (Cyclopentylmetliylenecarbonyl) amino) -N- [2- [ [ (cis) -2- 
10 [ [4- (aminosulfonyl) benzoyl] amino] cycloliexyl] amino] - 

2-oxoethyl] -5-trif luoromethyl benzamide; 

2- ( {cycloliexylcarbonyl)amino)-N-[2-'[ [ (cis) -2- [ [4- 

(methylsulfonyl)benzoyl]amino]cyclohexyl] amino] -2- 
15 oxoethyl] -5-trifluoromethyl benzamide; 

2- ( ( eye lohexylcarbonyl) amino) -N-[2- [ [ (cis) -2- [ [4- 

(methylthio ) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trifluoromethyl benzamide; 

20 

2- ( (Isopropylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trifluoromethyl benzamide; 

25 2- ( (Isopropylaminocarbonyl) amino) ~N- [2- [ [ (cis) -2- [ [4- 

(methylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trifluoromethyl benzamide; 

2- { (Methylsulfonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
30 (aminosulfonyl) benzoyl] amino] cyclohexyl] amino] - 2- 

oxoethyl] -5-trifluoromethyl benzamide; 
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2- ( (Aminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
( aminosul f onyl ) benzoyl ] amino ] cyclohesQrl ] ainino ] -2 - 
oxoethyl] -5-trif luoromethyl benzamide; 

5 2-( (Allyl)amino)-N-t2-[[ (cis)-2-[ [4- 

(methylsixlfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
. oxoethyl]-5-trifluoromethyl benzamide; 

2- ( (Allyl) amino) -N- [2- [ [ (cis) - 2-. t [4- 
10 (methyl thio) benzoyl] amino] cyclohexyl] amino] -2- 

oxoetliyl] -5-trif luoromethyl benzamide; 

2- ( (2-Methyl~2-propenyl)amino) -N- [2- [ [ (cis) -2- [ [4- 

(metlaylsulfonyl) benzoyl] amino] cycloliesQrl] amino] -2- 
15 oxoetliyl]-5-trifliiorometliyl benzamide; 

2- ( (2-met]iyl-2-propenyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(metliyltliio) benzoyl] amino] eye loliexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

20 

2- ( (Propyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(metliylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

25 2- ((Propyl) amino) -N- [2- [[(cis) -2- [ [4- 

(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

2- ( (2-Methylpropyl)amino) -N- [2- [ [ (cis) -2- [ [4- 
30 (methylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 

oxoethyl] -5-trifluoromethyl benzamide; 
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2- ( (2~Methylpropyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luorometliyl benzamide; 

5 2- {(Butyl ) amino) -N- [2- t[ (cis) -2- [ [4- 

(methylsulfonyl) benzoyl] amino] cyclohexyl] amino] -2- 
oxoetliyl] -5-trif luoromethyl benzamide; 

2- ( (Butyl) amino) -N- [2- [ [ (cis)-2-[ [4- 
10 (methylthio) benzoyl] amino] cycloliexyl] amino] -2- . 

oxoethyl] -5-trif luoromethyl benzamide; 

2- ( (Ethylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(metliyltliio) benzoyl] amino] eye loliexyl] amino] -2- 
15 oxoethyl] -5-trif luorometliyl benzamide; 

2-{ (Allylaminocarbonyl)amino) -N-[2-[ [ (cis)-2-[ [4- 

(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

20 

2- { (Iso-butylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio)benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl ] - 5 - tri f luoromethyl benzamide ; 

25 2- ( (Cyclopentylaminocarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trif luoromethyl benzamide; 

2- { (Tert-butoxycarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
30 (methyl thio) benzoyl] amino] cyclohexyl] amino] -2- 

oxoethyl] -5-trif luoromethyl benzamide; 
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2- ( (Iso-propoxycarbonyDamino) -N- [2- [ I (cis) -2- [ [4- 
(metJiylthio) benzoyl ]ainino]cyciohexyl]ainino] -2- 
oxoethyl] -B-trifluoromethyl benzamide; 

5 2- ( (Ethoxycarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(me thy 1 thio ) benzoyl ] ainino ] eye lohexyl ] amino ] -2 - 
oxoethyl] -5-trifluoromethyl benzamide; 

2- ( (Pyrrolidinylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 
10 (methylthio) benzoyl] amino] eye lohexyl] amino] -2- 

oxoethyl] -5-trifluor6methyl benzamide; 

2- { (Morpholinylearbonyl) amino) -N- [2- [ [ (eis) -2- [ [4- 
(methylthio) benzoyl] amino] cyclohexyl] amino] -2- 
15 oxoethyl] -5-trifluoromethyl benzamide; 

2- ( (Azetidinylcarbonyl) amino) -N- [2- [ [ (cis) -2- [ [4- 

(methyl thio) benzoyl] amino] cyclohexyl] amino] -2- 
oxoethyl] -5-trifluoromethyl benzamide; 

20 

2-{ [1-Pyrrolidinylcarbonyl] amino} ~i\r~ {2- [ ( (cis) -4-{ [4- 
(methylthio) benzyl] amino} tetrahydro~2if~pyran-3- 
yl)amino] -2-oxoethyl}-5- ( tr if luorome thy 1) benzamide; 

25 2-{ [l-Azetidinylcarbonyl]amino}-i\7-{2-[ ( (cis)-4-{ [4- 
(me thy 1 thio) benzyl] amino} tetrahydro-2H-pyran-3~ 
yl) amino] -2-oxoethyl} -5- ( trif luorome thy 1 ) benzamide; 

2-{ [1-Azetidinylcarbonyl] amino}-J\r-{2- [ ( (cis) -4-{ [4- 
30 (methoxy) benzyl] amino} tetrahy dro-2if-pyran- 3- 

y 1 ) amino ] - 2 - oxoethyl } - 5 - ( tr i f luorome thyl ) benzamide ; 

1- ( 4 -Methyl thiobenzbyl amino) -2-12 - (2 -amino- 5- 

9 

trif luoromethylbenzoylamino) -aeetylamino] -4- 
35 aminocyclohexane; 
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[2- {{ [5-benzyloxycarbonylainino-2- (4-inethylthio- 

benzoylamino) cyclohexylcarbamoyl] -methyl } carbamoyl ) - 
4-trifluoroinethylphenyl] carbamic acid tert-butyl 
5 ester; 

{4- {4-Methylthiobenzoylamiiio) -3- [2- (3- 
trif luoromethylbenzoylamino) -acetylamino] -4- 
aininocyclohexane ; 

10 

{4- (4-inethylthiobenzoylainino) -3- [2- (3-- 

trif luoromethylbenzoylamino) acetylamino] - 
cyclohexyl} carbamic acid benzyl ester; 

15 1- (4*Methanesulfonylbenzoylamino) -2- [2- (3- 

trif luoromethylbenzoylamino) -acetylamino] cyclohexyl- 
4-aminocyclohexane ; 

1- (4-Methylthi ©benzoylamino) -2- [2- (2-amino-5- 
20 trif luoromethylbenzoylamino) acetylamino] -4- (2- 

propylamino) cyclohexane; 

1- (4 -Methyl thiobenzoylamino) -2- [2- (2-amino-5- 

trif luoromethylbenzoylamino) acetylamino] -4- (3- 
25 methylureido) cyclohexane; 

1- (4-Methylthiobenzoylamino) -2- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] 6- 
aminocyc lohexane ; 

30 

1- (4-Methylthi ©benzoylamino) -2- [2- (3- 

trifluoromethylbenzoylainino) acetylamino] 6- (2- 
propylamino ) cyclohexane ; 
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1- (4-Methyltliio-benzoylainino) -2- [2- (2-Ainino-5- 

trif luoromethyl-benzoylamino) -acetylamino] -4- 
aminocyclohexane ; 

5 4- (4-Methylthioben20ylamino) -3- [2- (3- 

trif luoromethylbenzoylamino) acetylamino] -4- (2- 
propylamino) -cyclohexane; 

1- (4'Methylthiobenzoylamino)-2- [2-- (3- 

10 tr if luoromethylbenzoylamino) acetylamino ] -5- 

aminocyclohexane ; 

2- Amino-N- ( {2- [ (4- 

methyl thiophenylamino ) methyl ] cyclohexylcarbamoyl } - 
15 methyl) "5- (trif luoromethyl)benzamide; 

2-Isopropylamino-N-{ [ (cis) 2- {4-methylthioben2ylamino) - 
cyclohexylcarbamoyl] -methyl} -5- trifluoromethyl- 
benzamide ; 

20 

2- (3-Isopropylureido) -N"{ [2- (4- 

methylthiobenzylamino) cyclohexylcarbamoyl] -methyl }- 
5 - tr i f luorome thy Ibenzamide ; 

25 2- {3-Morpholinylureido) 12- (4- 

methylthiobenzylamino) cyclohexylcarbamoyl] -methyl }- 
5 - tr i f luorome thy Ibenzamide ; 

2-Amino-N- { {2- (cis) - [3- (4- 
30 methyl thiophenyl ) ureido] cyclohexylcarbamoyl }methyl ) - 

5 -trif luorome thy 1 benzamide; 

{2- [({2- (Cis) -[3- (4- 

methanesulf onylphenyl ) ureido] cyclohexylcarbamoyl }met 
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hyl) carbamoyl] -4- trifluoromethylphenyl} carbamic 
acid tert -butyl ester; 

2 -amino-i^- { 2 - [ ( ( 3 4J?) -4- { [ 4- (methyl thio ) benzyl ] amino } -l- 
5 propyl-'3-piperidinyl)amino]-2-oxoethyl}-5- 
( trif luoromethyl ) benzamide ; 

2-Amino-2V-{2-[ ( (3i?,45') -4-{ [4- (methyl thio)benzyl] amino} -1- 
propyl-3~piperidinyl) amino] -2-oxoethyl} -5- 
10 (trif luoromethyl) benzamide ; 

2-amino"J7-{2~[ ( (cis) -4-{ [4~ (methylthio ) benzoyl] amino} -di- 
methyl- 3 -piper idinyl) amino] -2-oxoethyl}-5- 
( trif luoromethyl ) benzamide ; 

15 

^^■-{2- [ ( (cis)-4-{ t4-chlorobenzyl]amino}-3- 
piperidinyl) amino] -2-oxoethyl}-3- 
( trif luoromethyl ) benzamide ; 

20 i^-{2-[{{cis)-4-'{[4-(methylthio)benzyl]amino}-3- 
piperidinyl) amino] -2-oxoethyl}-3- 
( tri f luoromethyl ) benzamide ; 

2-Amino-2ff--{2-[ ( (cis)-4-{ [4-chloroben2yl] amino}-3-. 
25 piperidinyl) amino] -2-oxoethyl}-5- 

( tri f luoromethyl ) benzamide ; 

2-Amino-jyr~{2- [ ( (cis) -4-{ [4-methylthiobenzyl]amino)-3- 
piperidinyl) amino] -2-oxoethyl}-5- 
30 { trif luoromethyl) benzamide ; 

2-Amino-2\r-{2-[ ( (cis) -4-{ [4-ethylthioben2yl] amino}-3- 
piperidinyl) amino] -2-oxoethyl}-5- 
( tri f luoromethyl ) benzamide ; 

35 
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l^-{2-[ ( (cis)-4-{ [4-methylthiobenzyl] amino }-l-methyl-3 - 
piperidinyl) amino] -2-oxoethyl}-3- 
( trif luoromethyl } benzamide ; 

5 N-{2-[ ( (cis) -4-{bis [4-methylthiobenzyl]amino}-l-methyl-3- 
piperidinyl) amino] -2-oxoetliyl}-3- 
( trif luoromethyl ) benzamide ; 

2 -Amino- J^- {2- [ ( (cis) -4-{ [4-methyltliiobenzyl] amino}-!- 
10 metliyl- 3 -piperidinyl) amino] -2-oxoetliyl}-5- 

{ trif luorometliyl ) benzamide ; 

jW^{2-[ ( (cis) -4-{ [4-methyltliiobenzyl] amino} -l-acetyl-3- 
piperidinyl) amino] -2-oxoetliyl}-3- 
15 ( trif luorometliyl ) benzamide ; 

2-Amino-J/-{2- [ ( (cis)-4-{ [4-metliyltliiobenzyl] amino} -1- 
butyl-3 -piperidinyl) amino] -2-oxoetliyl}-5- 
( trif luorometliyl ) benzamide ; 



20 



25 



30 



2--Cyclohexylamino-N-{2- [ ( (cis)-4-{ [4- 

methyltbiobenzyl] amino} --l~propyl-3- 
piperidinyl) amino] -2-oxoethyl}-5- 
( tr i f luoromethyl ) benzamide ; 

2-Iso-propylamino-J\r-{2~ [ { (cis) -4-{ [4- 

methylthipbenzyl] amino} -l-propyl-3- 
piperidinyl) amino] -2-oxoethyl}-5- 
{ tri f luoromethyl ) benzamide ; 

2- { Pyrrol idinylcarbonyl) amino-i^~{2- [ ( (cis) -4-{ [4- 
me thy 1 thi obenzyl ] amino }- 1 -propyl - 3 - 
piperidinyl) amino] -2-oxoethyl}-5- 
( trif luoromethyl) benzamide ; 



35 
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5 



2- (Methyl aminocarbonyl) amino 2- [ ( (cis)-4-{[4- 

methylthiobenzyl] amino}-l-propyl~3- 
piperidinyl ) amino ] ~2-oxoethyl} -5- 
( trif luoromethyl) benzamide; 

3- Amino-2\r-{2- [ { (cis) -4-{ t4-methylthiobenzyl] amino}-!- 

. propyl-3-piperidinyl) amino] -2-oxoethyl}-5- . 
{ tri f luoromethyl ) benzamide ; 



10 2\r-{2-[ ( (cis)-4-{ [4~aminosulfonylbenzoyl]amino)'-3- 
piperidinyl ) amino] -2-oxoethyl} -3- 
( trif luoromethyl) benzamide; 

I\r-{2-[ ( (cis)-4~{ [4-methylsulfonylbenzoyl]ainino}-3- 
15 piper idinyl ) amino ] -2 -oxoethyl } - 3- 

( trif luoromethyl ) benzamide ; 

2-Ainino-i\r-{2- [ { (cis)-4-{ [4- (methyl thio) benzoyl] amino} -3 ■ 
piperidinyl) amino] -2-oxoethyl}.-5- 
2 0 ( tri f luoromethyl ) benz amide ; 

N-{2- [ ( (cis) -4-{ [4-methylthiobenzoyl] amino} -l-methyl-3- 
piperidinyl } amino ] -2 -oxoethyl } -3 - 
(trif luoromethyl) benzamide ; 

25 

JV-{2-[( (cis)-4-{ [4-methylt]iiobenzoyl]amino}-l-acetyl-3- 
piperidinyl ) amino ] -2 -oxoethyl } -3 - 
{ tri f luoromethyl ) benzamide ; 

30 2-Amino-J7-{2-[ ( (cis)-4-{ [4-methylthiobenzoyl] amino }-l- 
butyl-3 -piperidinyl ) amino] -2 -oxoethyl } -3- 
( trif luoromethyl ) benzamide ; 

2-Cyclohexylamino-l\r-{2-[ ( (cis)-4-{ [4- 
35 methyl thiobenzoyl] amino} -l-propyl-3- 
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piperidinyl) amino] -2-oxoethyl} -5- 
( tr i f luoromethyl ) benzamide ; 

2- IsO'-propylainino-i^-{2-[ ( (cis)-4-{ [4- 

5. methylthiobenzoyl] amino} -l-propyl-3- 

piperidinyl) amino] -2-oxoet]iyl}-5- 
( tr i f luoromethyl ) benzamide ; 

3- Amino-IV-{2-[ { {cis)-4-{ [4-methyltliiobenzoyl] amino} -1- 
10 propyl-3-piperidinyl) amino] -2-oxoethyl}-5- 

( tri fluorometliyl ) benzamide ; 

I^-{2-I ( (cis)-3-{ [4- (aminosulfonyl ) benzoyl] amino} -4- 
piperidinyl) amino] -2-oxoetliyl} -3- 
15 ( trif luorometliyl ) benzamide ; 

N-{ [4-Dimethylamino-2- (4-metliylsulf anyl-benzylamino) - 
cycloliexylcarbamoyl] -metliyl} -3-trif luoromethyl- 
benzamide trif luoroacetate; 

20 

N-{ [2- {4-Cliloro-benzylamino) -4-dimethylamino- 

cycloliexyl carbamoyl] -methyl} -3 -trif luoromethyl- 
benzamide trif luoroacetate ; 

25 N- { [4-Dimethylamino-2« (4-methoxy-benzylamino) - 

cyclobexylcarbamoyl] -metlayl} -3-trif luoromethyl- 
benzamide trif luoroacetate; and 

[4-Dimethylamino-2- {4-methyl-benzylamino) - 
30 cycloliexylcarbamoyl] -methyl } -3 -trif luoromethyl- 

benzamide trif luoroacetate. 



12 . A pharmaceutical composition, comprising a 
35 pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compoxond of claims 1-11. 
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13 . A method for modulation of chemokine or 
chemokine receptor activity comprising administering to a 
patient in need thereof a therapeutically effective 
amount of a compoxind of claims 1-11. 

5 

14. A method for modulation of MCP-1, MCP-2, MCP-3 
and MCP-4, and MCP-5 activity that is mediated by the 
CCR2 receptor comprising administering to a patient in 
need thereof a therapeutically effective amount of a 

10 compound of claims 1-11. 

.15. A method for modulation of MCP-1 activity 
con^rising administering to a patient in need thereof a 
therapeutically effective amount of a coirpound of claims 
15 1-11. 

16. A method for treating or preventing disorders, 
comprising administering to a patient in need thereof a 
therapeutically effective amount of a compound of claims 

20 1-11, said disorders being selected from osteoarthritis, 
aneurism, fever, cardiovascular effects, Crohn's disease, 
congestive heart failure, autoimmune diseases, HIV- 
infection, HIV-associated dementia, psoriasis, idiopathic 
pulmonary fibrosis, transplant arteriosclerosis, 

25 physically- or chemically- induced brain trauma, 

inflammatory bowel disease, alveolitis, colitis, systemic 
lupus erythematosus, nephrotoxic seriam nephritis, 
glomerulamephritis, asthma, multiple sclerosis, 
artherosclerosis, and rheuimatbid arthritis. 

30 

17 . The method for treating or preventing 
disorders, of claim 16, wherein said disorders being 
selected from psoriasis, idiopathic pulmonary fibrosis, 
transplant arteriosclerosis, physically- or chonically- 

35 induced brain trauma, inflammatory bowel disease, 
alveolitis, colitis, systemic lupus erythematosus. 
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nephrotoxic serxom nephritis, glomerulamephritis, asthma, 
multiple sclerosis, artherosclerosis, and rheumatoid 
arthritis* 

5 18. The method for treating or preventing 

disorders, of claim 17, wherein said disorders being 
selected from alveolitis, colitis, systemic lupus 
erythematosus, nephrotoxic serum nephritis, 
glomerularnephritis, asthma, multiple sclerosis, 
10 artherosclerosis, and rheumatoid arthritis - 

19. The method for treating or preventing 
disorders, of claim 18, wherein said disorders being 
selected from asthma, multiple sclerosis, 

15 artherosclerosis, and rheumatoid arthritis. 

20. A method for treating or preventing rheumatoid 
arthritis, coirrprising administering to a patient in need 
thereof a therapeutically effective amount of a compound 

20 of claims 1-11. 

21- A method for treating or preventing multiple 
sclerosis, conprising administering to a patient in need, 
thereof a therapeutically effective amount of a coirpound 
25 of claims 1-11. 

22. A method for treating or preventing 
atherosclerosis, comprising administering to a patient in 
need thereof a therapeutically effective amount of a 

30 compound of claims 1-11. 

23. A method for treating or preventing asthma, 
comprising administering to a patient in need thereof a 
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therapeutically effective amount of a conpound of claims 
1-11. 

24. A method for treating or preventing 

5 inf lainmatory diseases, comprising administering to a 
patient in need thereof a therapeutically effective 
amount of a compound of claims 1-11. 

25. A method for modulation of CCR2 activity 

10 comprising administering to a patient in need thereof a 
therapeutically effective amount of a conpound of claims 
1-11. 
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the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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